







aA 


Ai 





SC 





ad 








THE WEEKLY JOURNAL OF PRACTICAL INFORMATION 
VOLUME. CV. NEW YORK, DECEMBER 16, 1911 10 CENTS A coPY 


——$ 








HUAYUNUUAHAUUAVUUUA MM MTT iE 




















The car is suspended at ground level and is hauled across by cable and 
electric motor under control of the pilot. : 


NOVEL TRANSPORTER BRIDGE OVER THE RIVER TEES. —{See page onal 
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The fixed structure is high enough to clear the river traffic. 
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The purpose of this journal is to record accu 
rately simply, and interestingly, the vorld’s 
progress in seientifi knowledge and _ industrial 
achievement 


“Made in Germany ” 
igain the statement is made 


is the most scientific country 


IME and time 
that Germany 
scientific not simply in the 


in the world, 


sense that she has produced some of the most emi 
nent chemists, physicists, biologists and physicians 
of modern times, but scientific in the fact that sh 
has developed a system of commercially utilizing 
the immense amount of learning stored up in pro 
fessorial brains. We in America have the reputa 
tion of being the most practical people in the world, 
of converting into dollars, by the 
machinery ever devised, the unsurpassed natural re- 


most ingenious 


sources of a continent. Yet if we compare the man 
have obtained the commercial re- 
with the manner in which Germany 
has wrested from part of that export 
upon which the very life of England depe nds, 


ner in which we 
spect of Fur pe, 
England a 
trad: 
be come pros pe rous 
bounty of Nature. With coal 
it depths that tax all 
torests 


we must concede that we have 
largely through the 
mines that must be worked 
the resources of modern engineering, with 
that cannot with the 
that have been left to us by rapacious lumber 


beds so limited in extent that 


compare even remnants of 


thos: 
companies, with ore 
iron must be imported in huge quantities from other 


countries, Cre rmany has succeeded, in the short 
space of forty years, in becoming one of the most 


powerful industrial nations in the world. 

And this she has accomplished not in an acci 
dental, bap-hazard way, 
tematically. The work that 
plished in France in 1871 has been supplemented 
by the scientific generals of peace, by statesmen, 


university 


but consciously and sys 
her generals accom 


professors, doctors, and chemists, who 
a policy of commercial development that 
would answer not simply the needs of to-day, but 
the needs of a generation to come. In 1876, the 
late Prof. Reuleaux came to this country as a 
German commissioner to the Philadelphia Exposi- 


planned 


tion—one of the first opportunities seized by the 


newly-fermed empire to show its industrial strength. 
Reuleaux cast one despairing glance over the Ger- 
cabled to Bismarck: 


exhibits, and promptly 


man 
“Our goods are cheap, bat wretched.” That cable 
gram worked an industrial revolution. “Made in 
Germany now means something more than mere 


cheapness. 

How much real science is embodied in that catch 
phrase fade in Germany,” we intend to show 
of articles which will appear in early 
American. To gather 


a series of articles so 


im a series 
issues of the Scientiri 
the information necessary for 
broad in scope, we St nt our managing editor abroad 
to make first-hand study of German commercial 
life and the 
cities and conducting a business. 


and German 


part that science plays in governing 


Germany commerce are favorite 
topics of discussion these days, but there are phases 
commercial which, as we are 
only too littl 
Government's own relation to science, for example, 
1s it is embodied in the work done by the Koenig- 
lich Material-Pruefungsamt, near Berlin, is prob- 


Where, 


possible for a manufac 


of German activity 


to see, are known to Americans. The 


ably net fully appreciated in this country. 


for example, would it be 


turer of coats or of shoes to have his products scien- 


tifically analyzed by an impartial board of experts 
for a small sum of money and critically compared 
with the 


manufacturers, all for the 


similar products of. foreign and domestic 
purpose that he may 
comparison, and with him German 
industry it large? Where, in all the world, is there 
i counterpart to the remarkable technologie museum 
at Munich, a public institution where a man may 
study chemistry, engineering, optics, physics, weav- 
with the aid of apparatus that he 
Where in America will 


profit by the 


ing, printing, 
himself can set in motion? 
we find the art of governing a city reduced to such 

science, that it becomes possible for a municipal- 
ity to operate its own railways, its own electric light 
plant, its own gas and water works, and to rent 
land, all with a profit? Where will we find a 
workman so scientifically cared for that his health, 
his hours of labor, his housing, his old age. are 
subjects of the most paternal governmental 
Where in America, with the 


Chicago stockyards, will we find 


mm ide 
concern ? isolated 
exception of the 
the by-products of an industry so completely util 
ized in building up vast industries that it is difficult 
sometimes to find a by-product to be converted into 
1 useful article of manufacture? 

We are not blind to the fact that, thanks to our 
youth and courage, Americans have created indus 
tries that overshadow in vastness anything that the 
old world has to offer; nor to the fact that it would 
be difficult, if not impossible, for a republic neces 
sarily sensitive to every popular whim, to plan its 
own industrial and political development as _ scien- 
tifically as stolid monarchic Germany has done; 
nor lastly, to the fact that even enlightened Ger- 
beginning to recognize that 
scientific 


themselves are 
education, too 


mans 
too much scientific much 
planning, too much governmental control, may clog 
the mind, and prevent a buoyant exercise of a 
man’s powers. If there is little real daring in Ger- 
man enterprises, little of the adventurous buccaneer- 
ing spirit that prompts an American to stake every- 
thing upon one cast of the industrial die, the reason 
is to be found not in any lack of courage in the 
German, but in his education and in his orderly 
mode of doing business. Scientific discoveries are 
rarely made by pouring the contents of one test tube 
into another at haphazard. Neither are many busi- 
ness enterprises successful simply because a manu- 
facturer is willing to leap into the dark. The Ger- 
man takes no chances. His education has taught 
him the value of logical procedure in business as 
well as in the laboratory. We hope by publishing 
the articles in question to show the American manu- 
facturer that a chemist or a physician, or a bacteri- 
ologist, may mean more in the upbuilding of his own 
business than a new piece of machinery, or a reduc- 
tion in the scale of wages, or a cheapening of the 
rates of transportation. We Americans are beginning 
to realize that we must husband our natural re- 
that the days of reckless extravagance in 
In a few years, 


sources 
the use of raw materials are over. 
many a small manufacturer will wonder why it is 
that he has been forced into bankruptcy. He will 
attribute it, no doubt, to that keenness of competi- 
tion which it now seems the purpose of our Govern- 
ment to restore to its medieval glory, and perhaps to 
his inability to cope with vast aggregations of capi- 
tal. He will probably attribute his downfall not to 
the money of his rivals, but to his own inability to 
utilize his raw material with Teutonic and scientific 
completeness, to get the most out of a shovelful of 
coal and a handful of corn. 

Germany owes -her commercial success to her 
remarkable system of education, to the Govern- 
ment’s co-operation with manufacturers; and lastly, 
to that army of men who watch the boiling of 
many colored liquids in glass retorts, whose eyes 
are glued to microscopes day in and day out, and 
who make everything scientific 
method, whether it be a battleship or a tin whistle. 
The story of that success is a story of science, a 
intend to tell in the ScrentiFic 


according to a 


story that we 
AMERICAN. 


Physical Tests for Aviators 
HE physical testing of engine-drivers and 
other employees has long been an established 
policy of railroads. It has been recognized 
that the safety of hundreds of lives and of thou- 
sands of dollars worth of property may depend 
not only upon the skill and endurance of one man, 
but upon his physical fitness for his task. 
Moreover, defects may exist in either sight or 
which the victim is himself more or 
Keenness of vision and sensitive- 


hearing of 
less unconscious. 
ness of color perception, for example, are requisites 
in the case of engineers, switchmen, and others. 
Yet either may be impaired or congenitally defect- 
ive, and the man never know it. A very remark- 


able instance of this is the case of the redoubtable 


———_— 


General Lee Clristmas, who is said to have been 
driven by his inability to distinguish signals of dif. 
fering colors to his picturesque and sensational Ca- 
reer as a soldier of fortune through his overwhelm. 
ing disappointment and despair at finding himself 
cut off from his cherished ambition of becoming 
railroad engineer. ‘: 

Thus far the chauffeurs of automobiles have not 
been subjected to similar tests. In fact, it is only 
of late that there has been a strong public demand 
for certified proof of a reasonable amount of 
mechanical knowledge and experience in driving on 
their part. Yet it is probable that many collisions 
and other accidents have been due to some bodily 
infirmity of the driver. : 

But if a proper corporeal equipment is necessary 
to the motor-car driver or the engineer moving in 
one plane and in tolerably uniform conditions, jt 
is absolutely essential to the air-pilot, who must 
move in three dimensions and who is subject to the 
most varying conditions of temperature. humidity, 
and air-pressure. 

“Know thyself” becomes the very law of life to 
the aviator, and doubtless much of the appalling 
loss of life among aeroplanists might have been 
avoided had the too reckless birdmen been aware 
of their own physical defects and limitations. Now 
that the aeroplane has demonstrated its ability to 
carry a very considerable number of passengers— 
a Sommer biplane has recently carried six  full- 
grown passengers on an hour's trip across country 

public policy demands that a physician’s certif- 
cate of physical soundness be required of applicants 
for a pilot's license. 

A special study of this subject has been made 
recently by an Italian physician, who has reported 
some very interesting conclusions to the Hospital 
Gazette. As a first requirement he observes that 
would-be pilots should have perfect functional 
action of the organs of the respiratory and cireu- 
latory systems, and of the nerve-centers, since all 
of these must be subjected to great exertion, strain, 
and disturbance. 

Precision of movement of the limbs is highly im- 
portant, and so is the ability to jump or leap with 
accuracy, a quality which depends not only on leg- 
action, but on flexibility of trunk and clearness of 
Resistance to shock should also be tested, 
vision for white and for 


sight. 
as should keenness of 
colors. 

Soundness of the auditory organs is a_particu- 
larly vital matter. In the first place the hearing 
should be normal because upon this faculty espe- 
cially devolves the noting of the proper and unin- 
terrupted action of the motor. Also, a healthy state 
of the drum and middle ear, the free play of the 
chain of small bones, and an unobstructed condition 
of the upper air passages and the Eustachian tubes 
are indispensable conditions for the defense of the 
anatomic and functional integrity of the ear against 
the effects of the variation of the pressure of the air 
and of sundry meteorological agencies. 

Most vital consideration of all, perhaps, is the 
integrity of the labyrinth of the internal ear, and 
especially of the three semi-circular canals. It has 
long been !:nown that these canals, which are dis- 
posed in three separate planes, constitute a very 
delicate organ of equilibrium. The nerve-filaments 
they contain float in a liquid, any disturbance of 
whose level is at once conveyed to the brain. The 
peculiar gyrations of the waltzing mice of Japan 
are due to an abnormality of these canals. 

In this connection Professor Nieddu-Semidei 
made some especially interesting observations, one 
to the effect that the sense of dynamic equilibrium 
is made more sensitive by exercise. In one instance 
an aspirant for a pilot’s license showed marked 
errors and illusions of direction. On examination 
of his ears there were found traces of a previous 
purulent ear-trouble resulting in diminution of hear- 
functional trouble of the semi-circular 
canals. When asked to walk in a straight line with 
his eyes shut he constantly bore to the right. This 
deflection was still more marked when walking in 
an are of a circle, the circle enlarging at each turn 
if the trajectory was convex toward the right and 
decreasing correspondingly if toward the left. 
The observation of this case led the physician to 
formulate the circle test for the examination of the 
functional operation of the semi-circular canals in 
would-be pilots. 

If the pilots of dirigibles and of floating balloons 
require less rigid tests in some respects, in others 
they are more liable, to disturbance because of the 
greater heights at which they commonly move and 
because of the much longer duration of the flight. 
I'or them, heart and lung power are of graver 
import, skin sensitiveness ‘should be considered, and 
gastric irritability may play a significant part im 
the diminution of strength ard resistance and the 
general loss of staying power. 


ing and 
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Self-dumping and Automatic Baling Scow 


A New Type for Refuse Disposal and Harbor Construction 


NHE handling of waste materials and refuse from 
1 a great city is a vast problem. When it is under- 
stood that New York city must dispose of at least 6,000,- 
900 tons a year, or almost 20,000 tons per day, and that 
all or nearly all of this material must be transported 
to sea and dumped in not less than twelve fathoms 
or 72 feet of water, which means a tow of from 22 to 
9 miles from the Battery, some idea will be gained of 
the magnitude of the undertaking 

At the present time and for a number of years in 
the future there will be added to this a vast quantity 
ot excavation resulting from subways. 

While a considerable portion of this material is trans- 
ported within the harbor limits and used for solid fill 
in reclaiming waste land and shallow water, all of it 
will have to be transported on some kind of water 
craft. At the present time there are only two classes 
of vessels handling this material—the ordinary deck 
scow carrying the material upon the flat deck, from 
which it is unloaded either by hand or mechanical de- 
vice, usually a 
grab bucket, and 


cargo, the practice often results in discharging some 
of it through the hole made by the tug. Besides the 
work of handling refuse from cities, there is a vast 
amount of work in handling rock for breakwaters in 
making new harbors and improving old ones. 

The craft herewith illustrated is intended to retain 
the deck-loading feature of the ordinary deck scow 
and to make possible a very much superior and more 
certain means of unloading. In other words, the 
material is loaded on the deck in the ordinary man 
ner and towed to any place within the harbor, and 
the material removed by mechanical means from the 
deck; or it may be towed to sea, when, by the manipu- 
lation of certain vaives from the interior, it will turn 
completely over, depositing material positively and 
quickly and with every assurance that none of the 
load will be brought back. 

By referring to the drawings it will be seen that 
the scow is practically rectangular in cross-section, 
with rounded ends. As it is intended to work either 


and finally fall over to the position shown in the 
fourth of the small engravings, finally coming to 
rest in the reversed position. 

There are valves or openings near the top and bot 
tom of each compartment. All these valves are opened 
at the same time, the upper valves, when the scow 
is loaded, allowing the air to escape as the water 
enters at the lower openings. 

When the scow has reversed itself, the water which 
has entered will run out through the lower openings, 
due to the fact that the reserve buoyancy below the 
false bottom is sufficient to raise the bottom or deck 
six or eight inches above the light water line, after 
which the valves may be left open and closed at any 
time before the scow is reloaded. 

Perhaps the most novel feature of this scow is the 
arrangement by which it is possible for the operator 
to remain within the scow while it is being reversed; 
and it was, of course, a matter of great interest ag 
to how rapidly the scow would turn. Repeated timing 

has shown that 
from the time the 





the so-called 
dump scow or bot- 
tom dumper, con- 
structed with cer- 
tain pockets or 
openings through 
the center which 
are closed by 
swinging doors in 
the bottom,  re- 
tained in place by 
hains and me- 
chanical devices. 
Into these pock- 
ets the material 
to be transported 
is delivered, and 
when the scow 
has been re- 
moved to sea or 
to some other 
part of the harbor 
where the mate- 
rial is to be used, 
the gates are 
opened and the 
material deli v- 
ered through the 
bottom 

While eact 


these devices is 


of 


particularly fitted 








valves are opened 
until the scow as- 
sumes the verti- 
cal position on 
edge, fifteen sec- 
onds elapse 

As the drum is 8 
feet in diameter, 
during this time 
the operator has 
to move one quar 
ter of the revolu- 
tion or 6 feet, and 
while the remain- 
ing quarter turn 
is completed in 
from two to three 
seconds, the oper- 
ator travels an- 
other 6 feet 
around the cir 
cumference of the 
drum, steadying 
himself by grasp- 
ing the central 
spindle about 
which the opera 
ting wheel turns 
The whole turn- 
ing movement is 
surprisingly slow 
and deliberate 








to do the work for 





which it was de- 
signed, neither 


can do the work 





of the other. The 
unloading of the 
deck scow is a 
slow and tedious 
matter, either by 
hand or with me- 








Severe Hail- 
storms 
e 4 HE destrue- 
tive effects of 
large hailstones 
are most frequent- 
ly experienced in 


subtropical re- 





gions at a consid- 





chanical device 
and it is practic- 
ally impossible to 
unload the dump 
scow otherwise than through the bottom. The dump 
scow is further handicapped by not being able to 
handle certain material, such as earth containing more 
than ten per cent of rock or mixed with boards, tim- 
bers or other refuse, which would either bridge across 
the openings when the bottom doors are opened or 
fail to leave the scow through the bottom, due to 
entanglement or a tendency to float. The bottom 
dumper is further handicapped by the fact that if 
loaded in very cold weather, the bottom layers will 
freeze and the whole mass gradually assume such a 
condition as to be immovable until warm weather re- 
turns, or, as a last resort, by the use of dynamite, 
which will more often destroy the scow and render 
it useless without extensive repair. 

The reluctance of the bottom dumper to deliver all 
of its material through the bottom, has given rise to 
the practice of the towing captains called “bumping,” 
which means, after the gates have been opened and 
the material refuses to leave, the tug is used as a 
battering ram, repeatedly butting into or bumping 
against the scow to dislodge the reluctant material. 
As the unloading usually occurs at night and far out 
at sea, often in heavy weather, and as the captain 
dislikes very much to return to port with half a 


NEW TYPE OF SELF-DUMPING SCOW 


side up, the bow is required to be vertical. The in- 
terior is divided by four longitudinal watertight bulk- 
heads, one near each bow, extending from the bottom 
to the top of the scow, and two intermediate bulkheads 
extending between two false bottoms which are lo- 
cated from six to nine inches above the light draught 
water line of the scow. 

The scow is framed longitudinally with heavy 
trusses on four feet centers, well braced diagonally and 
secured vertically with tie rods. The framing is of 
exceptionally heavy scantling throughout, well braced 
and stiffened with knees and breast hooks at bow 
and stern. 

The larger drawing shows the operating machinery. 
Considering the scow as loaded down to full load line 
with two feet freeboard, the operating wheel in the 
drum is turned, and through the transmission mecha- 
nism the valves are opened, admitting water to the 
space between the two false bottoms. This water, being 
free to flow from side to side, gathers at one side 
and gradually lists the scow until it assumes the 
position shown in the third of the smaller engrav- 
ings, where it has about reached the point of un- 
stable equilibrium. The continued entrance of the 
water causes the scow to gradually turn up on edge, 


erable altitude 
above sea-level 
Some of the most 
severe hailstorms have occurred in India. At Bei- 
gium, December 22nd, 1884, 12 persons were killed, 78 
injured, and 170 head of cattle and 560 sheep destroyed 
by hail. In the State of Bhor, October 5th, 1893, the 
hail covered the ground to the depth of 4 to 6 feet; 
6 persons were buried beneath it and perished, while 
835 head of cattle were killed. The most severe of 
these visitations occurred May Ist, 1888, when in the 
Moradabad district alone about 250 persons perished 
In the United States one of the worst storms of this 
character occurred September 5th, 1898, in Nodoway 
County, Missouri. The path of the storm was about 
three miles wide and eighteen miles long, its greatest 
violence being felt over a region of four square 
miles east of Clarmont. At one point in this region 
the fall of hail was so heavy that a drift unprotected 
by any artificial means remained lying on the ground 
for four weeks after the storm. At the end of that 
time people in the neighborhood were found gathering 
the hail for the purpose of making ice cream. Dur- 
ing the storm cylindrical pieces of | were picked 
up four inches long by about two and a ha!f in diam- 
eter. The growing corn was practically all destroyed; 
in a field of eighty acres only one stalk wag left 
standing. 
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The Strength of an 
Aeroplane 


A Family Hydroplane 
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A plane loaded with gravel. 

S NCE t i ssful launching on September 7th, endure ten times the stress it usually has to sustain swing freely without too near exposure to the back 
» lro-aeroplane of the United States in ordinary flight ot the boat and the spray thrown up when the latter 
LN ling lown a wire, Mr. Curtiss has given During the month of October Mr. Curtiss developed is skimming the water rapidly. The usual floats at 
h attentio: new experiments in aviation of no a new type of hydro-aeroplane, intended for pleasure the wing ends will be used to preserve the lateral bal- 
le and sociability. This has been called a “family bydro.” ance when the vessel rests quietly on the water, or 
O " t of the stresses in The machine consists of a biplane mounted directly runs over its surface. The final goal is an aeroplane 
the i rf th al f the main sustaining on a single boat of unusual size, without intermediate which can be manipulated as readily as a motor boat, 
! andard b i in order to are framing, so that the lower plane rests directly on top which can be launched from smooth or rough water 
t sses, determined by co ion of the boat amidships. The passengers will sit on alike, and which, after a substantial voyage in the 
and grap il construction. To this end he turned the bow of the boat just before the lower plane. The air, may be landed on earth or water with ease and 
the aero] i le down, supported it at its middle, engine will be mounted just underneath the upper security. A novel wind-tube for studies in aerodyna- 
and aded the entire main planes with sand dis- plane so as to allow the propeller on its crankshaft to mics was developed in the Curtiss aeroplane factory 
tributed ich inner as to produce during October, 1911, and found its first 
mn the s same stress as in —— 7 application in revealing the stream- 
yrdina flight lines about the wings and body of a 
Ww) t to their full stress each small model of the new hydro-aero- 
yas tested by means of a pair of plane. The wind-tube. which is but the 
! n tong ‘hese look like ordinary model of a full-sized wind-tunnel to be 
‘ th zg pt that each jaw built later, is shown in the photograph. 
d so as to pass over the wire to It measures six feet in length by fifteen 
be tested and grip it when the slits are inches square in cross-section, and is 
osed by tig! rews. When the provided with a glass door through 
jaws ¥ iu hed to a wire, the which models can be introduced and 
handles of the tension tongs wer studied in the air stream. As usual the 
drawn together just enough to cause current of air is generated by an elec- 
the bit of wire between the jaws to los« tric motor driving a suction fan or 
its stress, and wken. The force on screw at one end of the tube, while at 
the long handles wa hen measured by the other end is inserted a honeycomb 
a spring balance, which in fact caused structure for causing the air to flow in 
them to exert the required stress, and straight lines free from swirls and ed- 
the tension in the wire was found dl- dies. The “honeycomb” in this case is 
rectly as t roduct of the force in a standard aeroplane radiator having 
dicated by the spring balance multiplied cells four inches long by one-fourth inch 
yy the ratio of e distances from the ? square in cross-section. The air enters 
tongs pivot respectively to the spring ci the tube through this straightener at 
balance and to the wire under test Wind tube with radiator for straightening stream lines. a part of the room free from obstrue- 
It had been previously shown by tions and well above the floor. Asa 
analysis and by graphic statistics, that consequence it moves in 4 smooth cur- 
in a Diplane whose surfaces have prac- rent of uniform velocity. A fine silk 


tically a uniform running load from thread suspended in the current shows 


center to either wing tip, as may be a deviation of the siream-lines of but 
roughly assumed to be true in ordinary a small fraction of a degree to and fro 

ge, the stress in the outwardly and from exact parallelism with the walls 
pwardl ing stay wires of the end of the tube. The speed of the air, test- 
panels, or wing tips, sustain but one- ed when the motor was not perfectly 
fourth as much tension as the corre- steady, showed a diminution of nearly 
sponding wires in the second panels two per cent across the tube at the 
from the end, while those wires which middle of the window, when explored 


from mid section to within less than 
two inches of the walls; but in the 
stratum extending from the walls in- 
wardly 1.5 inch, a considerable varia- 
tion of wind speed was observable, due 
no doubt to skin friction on the four 
feet of wall between the radiator and 
the section in question. A cone was 
placed at the motor end of the tube to 
incase the 30-inch suction screw, and @ 
tension in the wires of the end panels like cone may be placed before the 
igh the test was made for pra radiator, if thought advisable, to im- 
prove the flow of air. 

This wind-tube is so simple and effect- 
ive that it may be found serviceable to 
other aviation students who may wish 
to make like experiments. But of 
course it is desirable to have very 
much larger tubes, equipped with pre 
portionately large radiators, since & 
small model may easily disturb the 
stream-lines as far as the walls of & 
small tube, and thus give different indi- 
cations from those for freely flowing 
air. The radiator not only makes 40 


siop= outwardly and downwardly sus 


tain no material tension due to pressure 
neave side of the wings, 


on Lhe co 
though they may be very severely 
strained when the machine is jolting 
over rough ground In the third sec- 
tion from either wing tip, known as 


the engine section, the tension in the 





guy wires and vblique stay rods is still 








greater, being mere than five times the 








tical rather than scientific purposes, the 
tresses were found to increase from 
the wing ends to the engine section ap 
proximately as indicated by theory. It 
was ebserved also that each wire had 
a large factor of safety, ranging from 
about ten to thirty. Mr. Curtiss then 
added his weight of 150 pounds to one 
wing tip, while an assistant of equal 
weight stood on the other wing end 
The stress in the wires of the second 
panel was then doubled 

Other tests were made on the ribs of 














the main planes. It was noticed that efficient straightener, but also may 
they were sprung by the load of sand serve to keep the air at any desired 
sufficiently to change the tension per temperature, if a suitable fluid be made 
ceptibly in the fore-and-aft diagonal to course through it. This remark ap 
wires, Mr. Curtiss had a panel of the plies particularly to a wind-tube having 
main pianes placed upside down with a closed circulation of air. 
its spars resting on trestles placed Two methods are used by Mr. Curtiss 
transversely to the ribs. When uni- to delineate the stream-lines of the-#if 
formly loaded ith sand weighing ten current flowing past any mode! inside 
times the usual pressure on the wings the wind-tube. One is to attach a fine 
these collapsed, due to breakage of the silk thread to a fine wire, and hold it 
From these various tests it was Testing the tension of the stay wires. The biplane being inverted at various points about the model; the 


t { the ¥ LKest art in . 
, : veak pa : and loaded with gravel. (Continued on page 565.) 
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Curiosities 


Rupturing a Current of 800 
Amperes at 13,000 Volts 


N a paper recently read before the 
| pitteneta Schenectady Mid-year Con- 
yention of the American Institute of Elec- 
trical Engineers, D. Merriam discussed 
the problems of oil-break circuit break- 
ers. The oil circuit breaker interrupts 
an electrical circuit in oil without pro- 
ducing abnormal disturbances in that 
circuit and also confines the destructive 
arc to a small volume, thereby prevent- 
ing its spread to adjacent apparatus and 
enabling the oil circuit breaker to be 
safely placed in any convenient location 
on the switchboard or in the power sta- 
tion. Air break circuit breakers, owing 
to the large vicious arcs which they pro- 
duce, are unsuited for géneral alternating 
current circuit breaking applications 
The illustration herewith shows an arc 
drawn by one of these devices when 
opening a circuit carrying 800 amperes 
at 13,000 volts. This arc, one of many 
observed, was about 180 inches long and 
rose 140 inches in the air, while the 
same circuit ruptured in oil produced 
an arc only 9 inches long and with no 
external disturbance. 


Pneumatic Spring for Automobiles 


YE illustrate herewith a pneumatic 
\ ‘ cushion which has with consider- 
able success during the past year been 
used to take the place of springs in auto- 
mobiles, and which is now being tested on 
the commercial vehicle. The cushions 
consist of rubber bulbs, each with an 
outlet through the neck at the top, con- 
necting with a good-sized air reservoir. 
The cushions at the front have a sep- 
arate air tank from those at the rear. A 
pressure of but 27 pounds is used in 
the front cushions, which are 8 inches 
in diameter, whereas 43 pounds to 
the square inch is the pressure used in 
the rear 10-inch cushions. This pressure 
is sufficient to support the weight of a 
3%-ton express truck, fully loaded. In 
the future, a single bulb will be used in 
place of each spring, these bulbs being 
9 inches in diameter in the front, and 
12 inches at the rear According to 
the superintendent of the express com- 
pany which has been testing these cush- 
ions on one of its trucks for the past 
two months, the cushions absorb the 
road vibrations of the running gear and 
cause the wheels to cling to the ground, 
giving better traction. The result is two- 
fold—a decided diminution of the wear 
and tear on the engine and transmission, 
and longer life of the tires because they 
do not bounce so much. The saving on 
the machinery and tires is estimated to 
be as much as twenty-five per cent in 
beth cases. Another good point of the 
cushion spring is that it will not crystal- 
lize and break as steel springs frequently 
do. This is a decided advantage, espe- 
cially with a commercial vehicle, where 
the breakage of a spring generally causes 
great delay. 


A Museum of Speech 

= more than a year, a Parisian pro- 

fessor, Mr. Ponge, has been engaged 
in creating a very original museum, for 
the collection and preservation of records 
of the human voice under all of its mani- 
festations. In this museum of speech 
there will be in addition to the original 
records, wax copies and microphotographs 
of the contour and relief of characteris- 
tic phonograms; also studies of the or- 
Sans of speech as well as photographs 
of speech (Marage process). 

With the help of these data, the mu- 
Seum of speech will make a phonetic 
chart of French speakers. Thanks to 
these files it will be possible to notice al- 
most imperceptible differences between 
the same words in the patois of two 





























Courtesy General Electric Review. 


Getting standard time by wireless 
from the Eiffel Tower. 


A 180-inch are drawn out by an 
air switch. 

















A 3-ton truck in the express service equipped with pneumatic cushions 
in place of springs. 

















Preserving the songs of children at play. 

















Recording the cry of an asparagus vendor. 
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neighboring villages, or of two successive 
generations. Just now Mr. Ponge is using 
the phonograph to preserve the children’: 
songs and the cries of the street as 
well as the speeches of the great 
orators, the sermons of the celebrated 
preachers, the arguments of illustrious 
members of the bar, etc. One of the 
photographs shows him at work in 
a school among the children playing and 
singing a child’s song. Another of our 
views shows him in the street recording 
the cry of an asparagus vendor. He has a 
fertile field for work among street criers 
There is the hawker of straw goods, the 
mender of chairs, the china and porce 
lain merchant, the cask maker rolling his 
barrel as he goes along, the glazier and 
other small merchants whose “speech” he 
records for minute study. 


Setting a Watch by Wireless Time 
Signals 


OW that time signals are being sent 

out from the Eiffel Tower periodi- 
sally, amateur wireless telegraphers 
have seized the opportunity to set their 
watches by means of these signais. Obvi 
ously, this form of signal has its ad 
vantages over that of the time ba!! in 
common use here. The signal is sent 
out broadcast and any one may receive 
it in his own home, not only in Paris, but 
in suburbs and neighboring towns. The 
receiving instruments of wireless teleg 
raphy are very simple and inexpensive, 
and any boy can make them out of ma- 
terials at hand, practically the only ex- 
pense being that of a good telephone re- 
ceiver. The accompanying photograph 
shows a rather more elaborate set of in- 
struments than is absolutely necessary, 
and the operator, with telephone to his 
ear and watch in hand, is waiting for 
the signal from the Eiffel Tower. A sys- 
tem such as this should do much to set 
a standard of time over a large area at 
but little cost. 


Mesmerizing Lobsters 
IZARRE information may occasion- 
ally be gleaned from the most seri- 

ous scientific literature. The title of the 
Report of the Northumberland Sea Fish 
eries Committee for 1910-11 suggests rou- 
tine statistics on trawling and seining, sea 
temperatures and salinity, plankton and 
the like; hence it is somewhat disconcert- 
ing to find therein more or less valuable 
directions as to the best way to mesmer 
ize lobsters. “The usual method (we quote 
from Nature) is to hold the lobster head 
down, with the claws arranged so as to 
form a support with the rostrum, and to 
stroke it rapidly with the tips of the fin 
gers,” i. e., to stroke the back of the car- 
apace, or shell covering the crustacean’s 
head and thorax. “In about a minute 
the lobster succumbs, and remains with- 
out movement in this position for a vari- 
able period. In order to see whether 
the reversed position, as driving the biood 
to the head, was essential, a lobster was 
treated in the horizontal attitude, and so 
successfully that it remained without 
movement for three hours. A Norway 
lobster subjected to a similar treatment 
was quiescent for fifty-minutes. A lobster 
can be put to sleep on its back.” Other 
crustaceans are amenable to the same 
treatment. “The crab goes to sleep usu- 
ally in the tucked-up condition, and may 
be left in the natural position or on its 
back. They all recover when disturbed; 
but the recovery of the lobster appears 
to be quicker if the under surface of the 
cephalothorax is disturbed. Placed in sea 
water lobsters recover immediately, but in 
one such case a crab took ten minutes 
to come round completely.” 

The process is beautifully simple, and— 


such are the vicissitudes of life—one can 
never tell when the foregoing informa- 
tion might “come in b iy * 
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Abstracts from Current Periodicals 


Phases of Science as Other Editors See Them 


Living Persons Represented on a Reduced 


Scale 
TEXYHE idea of projecting on a screen iiving figures 
l arger or smaller than life was realized more than 
a century ago, but the weakness of the available sources 
of light made the representation very imperfect. Even 


the electric arc gives unsatisfactory results when lenses 
and a screen are employed, but by suppressing the 
screen and forming aerial images by means of concave 
mirrors, a very brilliant and realistic effect can be pro 


duced 


An exhibition of this kind has been on view in Paris 
during the past year. At one end of a darkened hall 
is a little stage with a curtain about five feet wide and 
three feet higl The raising of the curtain reveals a 


back drop” and side scenes of the usual type, and per- 
sonages who move and speak in a very life-like man 
ner, but are only twelve or fifteen inches tall. The fol 
lowing explanation of the trick, which we quote from 
La Nature conjectural, as the exhibitors refuse to 
give any information 

rhe illusion is probably produced by two concave 
mirrors which are really above the floor, but are shown 
below the floor in the diagram, for the sake of clear 
nes The real actor, indicated by the arrow AB, stands 
before the mirror M, which forms a reduced and in- 
verted aerial image of him at A'B', and the second 
mirror M, forms a re-inverted and still further re- 
duced aerial image af ab, on the stage, and in view of 
the spectator The rays which form the image pass 
through an opening in the back scene, and the part of 
the scene which is thus cut out is painted, on a larger 
reen D, placed behind the actor AB. This 
part of the scene and a portion of the floor P are thus 
projected with the actor’s figure. The actor’s move 
ments are necessarily restricted to a small area, but he 
can make gestures and dancing steps without getting 


1] 


out of range or focus. The illumination, as well as the 


distan: limensions and positions, requires very nice 
adjustment The actor and the projected scene D are 
necessarily illuminated by a powerful electric are, 
while th 
are lighted by rows of incandescert lamps, and the 


back drop and side scenes of the little stage 


illumination must harmonize in order to produce a 
realistic effect These difficult problems have been 


solved with wonderful success. 


Paintings Locked to the Wall 
T HE stir occasioned by the recent theft of the “Mona 
Lisa” from the Louvre has drawn attention to the 
insufficient protection of paintings, which are simply 
hung on the walls of our great art galleries, and can 
be detached by a twist of the hand on the part of a 
person more enterprising than scrupulous. 

The idea occurs naturally enough in some way to 
lock the paintings to the wall. This is what the in- 
ventor of the device shown in our illustration here- 
with does 

A horizontal bar of rectangular cross-section extends 
along the wall, its ends being placed in bearings which 
allow the bar to rotate so as to present either its nar- 
row edge or its flat surface in plan view. The paint- 
ings are provided with slotted ears, into which the 
horizontal locking bar can be inserted when in its 
“edgewise” position. The bar is then turned flat, and 


so locked by means of a _ lever 


rangement was, it has been suggested, to effect a bet- 
ter control over the slave-miners. Perhaps, too, the 
purpose was to prevent wild animals from making 
their home in the mine along with the slaves. 
“Relics found both inside and outside the mine com- 
prise bones, and various implements made of stone, 
bone, horn, fireclay or of wood. Among the principal 
relics found on the interior were sixteen skeletons, 
two of them complete; stone hammers; picks made 
of horns of animals no longer known in Spain; stone 
needle; torch sticks; a bone knife; two wooden bowls, 


rf. F’ 











Apparatus for projecting living figures on a 
reduced scale. 


and, strangely enough, some coins. The skeletons 
which were found belong for the most part to miners 
suddenly killed in the midst of their labor; the hand 
still holds the hammer, and occasionally a skeleton is 
found under a fall of rock. Other corpses met death 
in a cowering or crouching position. 

“All of the men must have been of extraordinary mus- 
cular development. The heavier stone hammers which 
they used weighed as much as twenty or twenty-two 
In spite of their muscular development, the 
majority of the miners were evidently of extremely 
slim build, for some of the galleries are literally pol- 
ished by the rubbing of bones, and in these galleries, 
penetrating through the solid rock, a man of even 
small size can worm his way only with the greatest 
difficulty. The skulls have the appearance of youthful 
individuals or of children; but, considering the differ- 
ences in skull and brain development in those days 
as compared with to-day, this appearance may be de- 
ceptive. 

“The stone hammers, more or less polished, were 
often used by being held directly in the hand, without 
any sort of handle. In some hammers a wooden helve 
is preserved and in a few a thong served as handle. 

“For illumination, the miners used sticks of wood 
four to eight inches long. A ball of wet clay was 
rolled and slapped against the gallery wall. Into this 
clay the miner stuck his little light. Numbers of these 
wooden sticks or matches, the free end charred, are 
still preserved in place in their clay holders along the 
galleries There are also found some _ resinous 
branches or twigs, wrapped in hide, and the latter 
soaked with grease or with resin. These, it is be- 
ieved, also served for illumination; perhaps, too, for 


heating purposes 


pounds 


“Fire was used to splinter the rock, and to render 
it more friable and easier to attack. The clay along 
the vein walls was picked away by hand. Thousands 
of finger prints are still visible here; they show that 
the thumb of the miner of these days was of tremen- 
dous size, almost double the length of the thumb of 
present-day workmen. 

“No props were used in the workings, which fact 
alone proves that they antedated the Romans, [Ip 
certain cases ore was extracted from the end of dig- 
gings into which to-day only a child would be able 
to penetrate. Several galleries are so steep and go 
slippery that any movement in them must have been 
with the help of thongs fastened into the roof of the 
gallery; in the~vertical stopes or raises there is us- 
ually still preserved a stone ring into which such a 
thong was fastened. 

“Originally, the ores were smelted in shallow, 
scooped-out hollows in refractory clay. These primi- 
tive crucibles were about 8 inches in diameter, and 
with walls 1% inch thick; fragments of them are 
preserved with ore, incompletely reduced, clinging to 
their sides. Later they must have employed a more 
highly perfected smelting device, for pieces of quite 
homogeneous slag are found; this denotes the use of 
some continuous smelting apparatus.” 


Was Benjamin Franklin the First Inventor of 
the Lightning Conductor? 
O some it may seem almost a sacrilege to raise the 
question which appears at the head of this note. 
Perhaps it may not be amiss to say right at the outset 
that investigation of the evidence leads to a substantia- 
tion of the ordinarily accepted view which gives to 
Benjamin Franklin the honor of having invented the 
lightning conductor. Nevertheless, it is interesting to 
note a number of passages in ancient literature and 
records, which have by some been construed as antici- 
pating the modern method of warding off the lightning. 
This subject is discussed by an anonymous writer in 
Die Welt der Technik. 
Very soon after Franklin's invention became known, 
a French professor drew attention to ancient Tuscan 
and Romanvinstructions, which spoke of “calling down” 
lightning (elicere), and further ,pointed out that tne 
ancient Romans had a regular rite for Jupiter elicius 
(Jupiter called down from heaven). It was argued, 
therefore, that the Tuscans and Romans knew, even at 
that early period, of the possibility of drawing down the 
lightning from the clouds. The Celtic nations also 
were in the habit of sticking their swords in the earth 
with the point upward, near springs, on the approach 
of a thunder storm, as a protection against lightning. 
The Persian King, Artaxerxes, was acquainted with 
the power of iron to attract lightning. gain, Jo- 
sephus Flavius, in describing the great temple of 
Herod in Jerusalem, states that the roof was studded 
with an army of golden points, and that a similar 
arrangement was found on the earlier temples of 
Solomon and Zerubbabel. It is stated that none of 
these temples, in spite of their location upon an alti- 
tude, was ever struck by the lightning. Coming down 
to the Middle Ages, it is noted that an edict of Charle- 
magne mentions that the peasants were in the habit 
of setting up long pointed poles in the ground on 
the approach of a storm, and in & 





2 and 3). The pic- 
ture is then held firmly to the wall 


practicable 


{shown in Figs 


The device eems 
enough, and should find extended 
use; though possibly to some tastes 
it may be objectionable, at least for 
residences, on esthetic 


private 


grounds 


Mining in the Stone Age 
—— interesting glimpse into 
i prehistoric mining in the Stone 
Age has recently been revealed 
ipen the enening of the Oural and 
Aram copper-cebalt mines in Spain 
according to the {merican Anti- 
quarian. 


“In these ancient Spanish mines,” 





stat our contemporary, “the 
leries and drifts do not open di- " 
rectly onte the mountain side. Ir 





stead they communicate with day- 


noc view 





sermon of St. Bernardinus of Siena 
it is mentioned that sailors would 
bind a sword with its point directed 
upward to the mast of their vessel 
on the approach of a storm 

Apparently a very good case 
could be made against Franklin. 
Dr. Hennig, however, puts down all 
instances of this kind to pure 
superstition. The idea was to 
frighten away the storm demons 
by means of the upwardly-directed 
swords. Among uncivilized peo 
ples it is a common custom to 
threaten approaching storms by 
the din of arms, and the ancient 
Gauls and Romans would shoot 
arrows into the gathering storm 
clouds, to ward off the hostile pow- 
ers of the weather. 

As regards the golden points 
upon the temple at Jerusalen and 








light by means of several vertica! 
shafts or chimneys, a few meters 


height. The purpose of this a 


From London Illustrated News 


n Locking the stable after the horse is gone.—The theft of the ‘‘ Mona Lisa’ 


has inspired this invention, 


other places, Josephus himself tells 
us that the purpose of these points 
was to keep off the birds. 
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Engineering 

Work on the ‘‘Maine.’’__The work of uncovering the 
“Maine” is completed, and the report of the engineers 
and the Board who made the investigation has been 
made to the Secretary. In the opinion of the Board 
the examination of the bottom of the ship in the region 
of the explosion presents evidence of a primary ex- 
plosion external to the ship, and in all the main feat- 
ures, the recent investigations have fully corroborated 
the report of the Naval Board of Inquiry, made at the 
time of the disaster. 

Fritz Medal to Sir William H. White.—At the Nine- 
teenth Annual Dinner of the Society of Naval Archi- 
tects- and Marine Engineers, held at the Waldorf- 
Astoria, Sir William H. White, former chief con. 
structor of the British navy, was awarded the John 
Fritz medal for notable achievement in naval archi- 
tecture. The venerable American steel pioneer, in whose 
honor the medal was founded in 1902, was present, in 
spite of his 89 years. Previous recipients of the medal 
were Lord Kelvin, George Westinghouse, Alexander 
Graham Bell, Thomas Alva Edison, Charles T. Porter 
and Alfred Noble. 

Monument to Fitch.—In connection with the River 
Centennial Celebration, recently held in Pittsburgh, 
there has been a movement to give a long-delayed but 
well-deserved tribute to the work done by that inter- 
esting but very erratic character, John Fitch, in pro- 
moting the early development of the steamboat. Fitch 
was a typical American inventor, with atl of his char- 
acteristic faith and perseverance. His boat was the 
first to run on a regular schedule, carrying passengers. 
This is a fact which cannot be disputed. A newly-or- 
ganized chapter of the Daughters of the American Rev- 
olution will be named in Fitch’s honor and will erect a 
suitable monument to his memory. 

Lignite Briquette Experiments.—The Bureau of 
Mines, realizing the value of the vast deposits of 
lignite which exists in several western States, and 
particularly in North and South Dakota, Montana 
and Texas, recently obtained from Germany a power- 
ful briquetting machine, which is being used to de- 
termine the suitability of American lignites for the 
manufacture of briquettes. The experimental work 
so far done has shown that lignite can be made into 
satisfactory briquettes at a cost that renders the man- 
ufacture commercially profitable. The extended use of 
lignite briquettes would serve as an important factor 
in the conservation of our supplies of coal. 

The Hell Gate Bridge.—The letting of the contract 
for the imposing Hell Gate railroad bridge, which will 
serve to connect Long Island with the mainland at a 
point near the Harlem River, marks the beginning of 
work on the most imposing structure of its kind in 
this country, and the longest bridge of its type in exist- 
ence. Its dominating feature will be a massive arch 
bridge of one thousand feet span, carrying four tracks 
capable of accommodating the heaviest railroad freight 
traffic. The total length of the bridge, including ap- 
proaches, will be three miles. In the steel arch bridge 
alone there will be 18,000 tons of steel, and there 
will be a total of 70,000 tons in the whole structure. 

The Panama Canal Fortifications.—With the excep- 
tion of one of the fortifications at the Atlantic termi- 
hus, the defensive works which are being constructed 
at the Panama Canal will be named in honor of soldiers 
conspicuous in the Civil War. One of the Atlantic 
works will be called Fort De Lesseps. The sea-coast 
fort at the Pacific terminus will be known as Fort 
Grant, and its batteries will bear names of division 
commanders of the northern army. The sea-coast forts 
of the Atlantic terminus will be known as Fort Sher- 
man, Fort Randolph, and Fort De Lesseps, and the bat- 
teries of Fort Sherman will be named after division 
commanders who served under General Sherman. The 
batteries of the other two forts will bear the names 
of artillery officers who distinguished themselves in the 
war. 

Improving the Port of Para.—Although Para, the 
commercial metropolis of the Amazon valley and the 
greatest rubber-exporting center of the world, has long 
enjoyed an immense trade, this has been seriously 
hampered by two circumstances, viz., poor harbor 
facilities and the unhealthfulness of the town. Re- 
cently the Brazilian government has taken seriously 
in hand the improvement of the harbor, and has nearly 
completed works the total cost of which will amount 
te about $39,000,000. Whereas formerly large vessels, 
Owing to the shallowness of the water, were obliged 
to lie some miles from the quays, a considerabie 
Part of the new quay wall will have a depth alongside 
of from 30 to 32% feet. Docks, ship-railways, metallic 
warehouses, electric cranes, and buildings for the cus- 
toms, postoffice and national telegraph are included 
among the improvements. Meanwhile the state of 
Para is endeavoring to improve the hygienic condi- 
tions of the city, and especially to eliminate the par- 
ticular type of mosquito which is the carrier of yel- 
low fever. 


Electricity 


Street Car Telephones.—In order to avoid needless 
opening of car doors in winter weather, the street cars 
of Chicago are to be equipped with annunciator horns 
set at the four corners of the car in the ceiling, and 
connected with a telephone on the rear platform, by 
which the conductor may announce the streets. 


Wireless Messages to Filchner.—-According to Peter- 
manns Mitteilungen, wireless communication is likely 
to be established between the Argentine wireless sta- 
tion on New Year Island (near Cape Horn) and the 
“Deutschland,” the vessel of Lieut. Filchner’s antarc- 
tic expedition, after the latter reaches the barrier ice 
and Weddell Sea. 


Wireless Lighthouse Signals.—The new lighthouse 
at Ouessant, on the Channel coast of France, is note- 
worthy not only for its height of 120 feet and its 
powerful light, but also for the wireless signals which 
it is to send out. The new apparatus is designed to 
give vibratory wireless waves so as to produce musical 
signals in the well-known way. Two different notes, 
do and sol are used here, and they will be repeated at 
regular intervals so that such signals can be easily 
recognized by vessels at sea. Following this, other sta- 
tions of the kind are to be erected along the Channel. 


Cairo-Heliopolis Electric Line.—The new electric 
traction line running from Cairo to Heliopolis, Egypt, 
is laid out in two sections, the first lying between 
Boulac and Limoun Bridge and the second running 
from here to the second oasis. The line is built on 
narrow gage (3 feet 3 inches) and runs trains made 
up of motor cars. Each of the cars is fitted with four 
motors of the 50 horse-power Jeumont type, of French 
build, running on overhead trolley wire. For this 
latter the voltage varies between 500 and 700 volts ac- 
cording to the section of road. 


Limited Current for Small Consumers.—The electric 
lighting station of Bremen, Germany, has adopted a 
method for the sale of current by which it hopes to 
reach small consumers and induce them to abandon 
oil lighting. For instance a workman’s family living 
in a small lodging can make a yearly subscription for 
current to the amount of three 16 candle-power lamps 
per day, and for this he pays about the same price 
as for oil. He is entitled to the use of the lamps con 
tinually, but more than this number cannot be turned 
on, as a current-limiter prevents this. However, noth- 
ing prevents wiring the quarters for a larger number 
of lamps, provided not more than the stated number 
are turned on at a time. 


The Cost of Ultra-violet Sterilization of Waters.— 
A report has recently been made by Grimm and 
Wedert on the cost of sterilizing water by means of 
ultra-violet rays produced in a quartz lamp. The cost 
for 50,000 hours’ work was, for the quartz lamp $50, 
resistance $11, new burners $600, current $1,100, 
sundries $14, or a total of $1,775. This outlay repre- 
sents the cost of sterilizing 5,000,000 gallons of water, 
or about one cent for 30 gallons. The cost of com- 
plete sterilization is relatively much greater than that 
of partial sterilization. By sterilizing the water 
within 99 per cent complete, the cost can be reduced 
to 90 gallons for one cent. As compared with this the 
ozone system of sterilization would cost half as much, 
and ordinary filtering one-tenth as much. 


Federal Electric Railroads in Switzerland.—In Swit- 
zerland the question has been agitated for some time 
as to the best method to use for changing over the 
Federal railroads to electric traction, and a commission 
was appointed to look into the matter. The commission 
recently issued its report and in this it concludes in 
favor of electric locomotives running on the single- 
phase system with 15,000 volts on the overhead wire. 
Direct current is not favored, even though it takes less 
power, on account of the drawbacks it presents, first 
cost among others. It is estimated that the expense of 
transforming all the Federal lines will reach $15,000,- 
000, but there will be 10 per cent economy realized in 
operating the railroads. The Swiss government has 
already allotted credits for purchasing a number of falls 
so as to erect electric plants for supplying the current. 


Electric Railroad from Genca to Busalla.—A success- 
ful electric railroad is now running in the north of 
Italy from Genoa to Busalla, under control of the gov- 
ernment. Genoa sends coal to all the north- 
ern region including Milan and Turin. A steam rail- 
road ran across the mountains for this purpose, but 
the new electric road will be much superior. It has 
heavy gradients and numerous tunnels, and uses heavy 
electric locomotives designed after the Simplon and 
Valtellina types. Current is taken from a 3,000-volt 
line, working on the three-phase system. The loco- 
motives are designed to draw a 400-ton train upon 
3.5 per cent grades at 25 miles an hour, and have 
65 tons adhesion weight. The four axles of the loco- 
motives are coupled by bar and crank and are driven 
from two 750 horse-power motors. 


Science 

Prehistoric Nursing Bottles.—According to recent 
discoveries it appears that nursing bottles were used 
even in prehistoric times. This is true at least for 
the age of polished stone, inasmuch as a French arche- 
ologist, M. Nicaise, when exploring a neolithic funerary | 
deposit, found a small clay nursing bottle, and this was 
quite intact. This is not the only specimen of the 
kind which comes from early ages. Among others are 
the specimens found in the Gaulish burial places of 
Jonchery and more recently in the Gallo-Roman arena 
of Paris. This latter, it will be remembered, was un- 
covered within a comparatively late period. 

The Genetic Congress.—The Fourth International 
Genetic Congress, recently held at Paris, was occupied 
mainly with the crossing of breeds in plants and the 
resulting hybrids which are obtained. Outside of the 
great scientific interest which is involved, the question 
has a very practical bearing. For instance M. Soloman 
made experiments upon the crossing of potatoes for six 
years past, and hopes to produce a variety which will 
be able to resist the rotting disease. The question of 
hybrids in connection with many kinds of plants such 
as peas, tobacco, cloves and others formed the object 
of the papers read at the congress. 

A New Comet.—A cablegram has been received at 
Harvard College Observatory from Prof. Kobold at 
Kiel, stating that a comet was discovered by Schau- 
masse, giving the following position: 

1911. Nov. 30. 6991 Greenwich Mean Time, R.A. 13h. 
12m. 12s., Dec. +5 deg. 51m. 

Daily motion: R.A. 3m. 32s., Dec. —13m. 

The comet is visible in a small telescope. A late 
cablegram from Kiel states that Schaumasse’s comet 
was observed by Biesbroeck at Uccle in the following 
position: 

1911. Dec. 4. 7482 Greenwich Mean Time, R.A. 13h. 
26m. 25.7s. Dec. +4 deg. 57m. .05s. 

Sterilized Post Holes.—An engineer in Budapest has 
invented a process for the preservation of wood which 
bids fair to be of much economic importance. The 
process is intended to be applied to wood used in out- 
door construction, such as railroad ties, telegraph 
poles, fences, palisades, and the like. It consists in a 
sterilization of the surrounding soil by means of a 
liquid poured into the hole in the earth before the 
post or tie is planted. The liquid is composed of chem- 
icals which effectually destroy all insect life and all 
cryptogamous vegetation in the surrounding earth. 
According to La Revue this prevents the rotting of the 
wood without the necessity of treating it with creosete, 
so that both time and expense are saved in many cases. 

Conversing With Animals.—A certain Charles Kel- 
logg, of California, has appeared at Cambridge with 
the object of convincing the Harvard faculty of his 
ability to talk with animals. His life has been spent 
among the Sierra Nevadas, and his studies include the 
vocal sounds made by bears, squirrels, lizards, rattle- 
snakes, and crickets. Indeed, he claims proficiency 
in fifteen animal languages. He has a peculiar palate, 
with no tonsils, and entirely lacks the cord connecting 
the teeth with the lips. To these peculiarities he 
partly ascribes the ease with which he imitates the 
sounds of insects and animals. Some of his observa- 
tions and ideas are at least interesting, if not con- 
vincing. 

Excavations at Delphi.—The French Schoo! of 
Athens has been making some interesting excavations 
at Delphi, bearing upon four main points, the Temple 
of Hera, the valley and basin of the Inopes, the gym- 
nasium and the theater quarter. More than 200 vases 
were found in the basement of the Temple, dating from 
the 7th to the 6th century B. C. Some blue ware of 
an unusual kind was found here, also a fine series 
of terra cotta busts of the goddess Hera. The plan of 
the gymnasium is now recognized, and some good 
stone inscriptions come from this spot. To the west 
of the basin which collects the water of the !psos tor- 
rent are the ruins of a smal! sanctuary which appear 
to date from the early history of Delphi. 

The Weight of Various Brains.—While the weight 
of the individual brain in each particular species, as 
compared with that of the entire system, may be said 
to have some bearing on the intelligence of the in- 
dividual, there is no fixed proportion between the 
weight of the brain and the total weight of the body, 
as between one species and another, as is shown by 
the following table: 


Average Pro- er 

Grammes. Ounces. portion. Cont 
A ere 4,660 16.44 1/439 0.23 
rT 8.78 1/25000 0.04 
ES Pee ee ee 1,400 4.94 1/42 2.38 
RN a Wa 544.5. ope 500 1.76 1/534 0.19 
SL ba cles cguede 425 1.50 1/213 0.47 
Orang outang....... 400 1.41 1/134 0.75 
EE ilies oa v4s0.04 133 0.47 1/377 9.27 
DE ata dc os senda 105 0.37 1/200 6.50 
. PPPererrrreT re 1/150 0.67 
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The suspended passenger car traveling across the River Tees. 


Novel Transportation Bridge in Great Britain 


A Suspended Ferry 


By F. C. Coleman 


nter four lines of rails 
platform which 
39 feet, This 
with passenger cabins on each side, 
floor is level with the roadway on side 


et from ce to center. On the 


there is supported a traveling from 


a traveling car, 44 feet by is suspended. 


ear is provided 


and its each 


the 


than 


Middlesbrough 


is anticipated, be 


will, it 
propel the 


river. One motor 
sufficient to 


side of 
more 


car, even in the most severe gale. 
The main girders are of the braced cantilever type 
and the extremities of the main span are anchored 
and secured to concrete 


anchorage blocks on each 
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bank of the river by 15 
wire ropes embedded in 
concrete, each rope being 


withstanding a 
300 tons. 


capable of 
breaking strain of 


Owing to the unfavorable 
strata the main towers on 
the Port Clarence side have 
been distanced 130 feet 
from the shore and ap 
proach is therefore made by 
a lattice girder bridge. On 
the Port Clarence side the 
foundations were carried 


down to 90 feet below high 


water of spring tide, and 
on the Middlesbrough side 
to a depth of 70 feet. 
The caisson foundations 
are filled up solidly 
with concrete, and 10,000 
cubic yards of ° concrete 
were used in these founda- 


and in the retaining 
supporting the same. 
the caissons had been 
sunk and the steel towers 
sunk, the erection of the 
main girders proceeded sim- 
ultaneously the 
land arm and over the river 


tions 
walls 
After 


toward 








NEW transporter bridge, which has been under 

A nstruction for he past three years over the 

River Tees, one of the great industrial waterways olf 

North-Eastern England, was formally opened for 

traffic by H. R. H. Prince Arthur of Connaught on 
hot l i Hitherto 
communicatio etween the 
thriving vn of Middles- 
brough and he ndustrial 
area on th north side of 
the r has been main- 
tained by means of a munic- 
ipa. I rrybvoat serv ce, but, 
during ! years, this 
method f ransport has 
proved both inadequate and 
inconvenient. Consideration 
has been given at various 
mes to pre ts for a tun 
ie ufider the river, a sus 
veonsion ig an ordinary 
swing bridge and also a 
rolling lift bridge In the 
case of a busy river like 
the Tees, it is essential that 
any means adopted for ac 
commodating the cross traf 
fi ould interfere as little 
as | bl w the con 
duct of the up-and-down 
stream iffix and if no 
other objections existed 
there would be no doubt but 
that a tunnel or high-level 
bridge would have afforded 
the best means tor attaining 
this end But both the tun- 
the high-level 
bridge independently of 


high yt, would have in- 


volved the difficulties of ap- 


roach und in the case of a high-ievel bridge, this 
would, in a@ flat district like that of Middlesbrough, 
form a practically insurmountable obstacle, so long 

he bridge was utilized by the traffic passing over 


rdinary way Accordingly, in 1906, the 


ough Corporation decided to replace the fer- 


transporter bridge 


The Tees transporter bridge consists of two groups 


of piers erected on either bank of the river on masonry 

foundati i nnected by a pair of lattice-type 

rd 1 with dept varying from 65 

f 21 feet at the centers The 

nd ! t 0 feet above high-water 
tl ! * flange each 


Passenger car approaching the Middlesbrough side. 


Accommodation will be found for about 
As the upper 
platform travels across the high-level girders the car 


of the river. 


600 passengers and six road vehicles 
; carried across the river between the landing places, 
the hauling to and fro of the traveling platform being 
The ends of this rope 
are fixed on a winch placed on the south side of the 
by two 60 H. P. Westinghouse mo- 
The journey from shore to shore will be accom- 


effected by an endless ropeway. 


river and driven 


tors 


plished in less than two minutes. The working of 
the car will, generally be controlled from the pilot 
house placed on the top of the passenger cabin on the 


suspended 
) 


platform, but 
from the 
the main 


in case of emergency it can 
winch house, distant about 
tower of the bridge on the 


worked 
from 


so be 


( feet 


on the cantilever system. 
As the steel arms from each 
side of the river approached 
one another careful measurements as to levels and 
line had to be taken from time to time so as to insure 
As soon as they were 
exact dimensions were 


an exact meeting in the center. 
within 100 feet of one another, 
taken and after due allowance had been made for the 
proper measurements the closing lengths of the steel 
work that were required to fill in the gap were com 
pleted at the contractors’ works and forwarded to the 
site. Aided by favorable weather conditions, the 100 
feet of closing lengths was erected in position in six- 
teen hours, the work coming together perfectly as t 
line and level. The temperature at the time of clos- 
ing was 53 deg. Fahr. The height of the towers above 
high water is about 250 feet, so that the bulk of this 
work was carried out at a height of about 200 feet 
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Spiral stairways on one 
of the two towers of each 
abutment 
the main platform of the 
pridge and this passage- 
way is specially illustrated 
in one of the photographs. 
The total length of the 
pridge and approach span 
is 850 feet, the length of 
each cantilever girder 
overhanging on the land- 
of the towers is 


afford access to 


ward side 
140 feet, and the extreme 
bridge above 
top of 
towers 


height of the 
high water to the 
the center of the 
(i. e., to the top of the 
main posts of the canti- 
lever girders) is 225 feet. 
The base girders, on which 
the towers are built, have 
a length of 98 feet, a depth 
of 16 feet, and a weight of 
163 tons. The total 
amount of steelwork in the 
bridge is 2,600 tons and 
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the works and approaches, 
including buildings and al! 
auxiliary work in connec- 
tion with the structure, is 
estimated to be 
$408,660. 


The Rabbit Problem in 
Australia 

| ABBITS are well 

known to be the curse 
of Australia; 
standing the fact that, ac- 
cording to the view of the 
commonwealth meterorolo- 
gist, Mr. H. A. Hunt, the 
burrows of these animals 
by keeping the ground 
broken up, make it 
retentiv of rainfali—a 
philosophical consideration 
that strongly suggests 
Mark Tapley. Latterly, 
the Australians have 
trying with considerable 
success to turn their curse 
into a blessing by market- 


about 


notwith- 


more 


been 








there are 600 tons of steel- 
work in the caisson foun- 
dations. The total cost of 


The boulevard across the main girder of the bridge, reached by spiral stairways 


in the towers. 


ing their surplus rabbits 
(dressed) in Hurepean 
countries. 


The Most Powerful European Express Engine 


An Important French Locomotive Development 


Nord has recently intro- 
“Baltic” type, four-cylinder 
locomotives for operating the 
Nord Express, connecting Paris with Brussels, Berlin, 
the Baltic seaboard and St. Petersburg. This inter- 
national express ranks as the fastest train 
with 400 tons coach load, the 
developing 


HE Chemin de Fer du 
duced into service, huge 


compound superheater 


service 
service in the world, and, 
French engine 
in the 

Two eng 


attains 75 miles per hour, 
2,000 horse-power. 
“Baltic” wheel arrangement 
Chemin de Fer du Nord for 
difference being that 
is fitted with ordinary locomo- 
later engine, 3.1102, 


cylinders about 
gines of the 
have been built by the 
comparative working, the only 
the first engine, 3.1101, 
tive firebox and boiler, 
has a marine pattern water-tube firebox. This firebox 
was designed by the Nord company’s engineers, al- 
though actually constructed at the Creusot Works of 
the Schneider Both engines are fitted with 
apparatus for highly-superheated steam, and _ the 
cylinders in each engine are identical. Instead of con- 
structing the ordinary type boiler for saturated steam 
and placing a water-tube boiler for superheated steam 
over a simple engine, the same system of compounding 
is here employed in both engines. 

The previous largest engines in Europe are the 
“Pacific” type, class 10, of the Belgian State Railways, 
which have four cylinders, each 500 millimeters by 
660 millimeters (19.68 x 25.98 inches). The new Nord 
engines have, however, two high-pressure cylinders, 440 
millimeters (17.32 inches) by 640 millimeters (25.19 


inches) and two low-pressure cylinders 620 millimeters 


while the 


Company. 


(24.41 inches) by 730 millimeters (28.74 inches). Fur- 
ther, while the steam pressure in the Belgian engines 
is 200 pounds per square inch, the French engines 
carry a pressure of 227.5 pounds per square inch with 
direct admission from the boiler to all the cylinders 
whenever it is found desirable for starting. 

These French engines, although very much more 
powerful in starting effort than the Belgian locomo- 
tives, are of the same weight, loaded and empty, as 
the latter, but the boilers of the Nord engines have 
23 per cent more heating surface. 

The chief interest in these new locomotives is the 
novel solution of the cylinder problem, which has, 
for years past, been an obstacle in the design of very 
powerful locomotives, the difficulty occurring when 
specially large cylinders are necessary, either for 
low-pressure saturated steam, superheated steam, or 
extra low pressures in one-half of a compound engine. 
The high-pressure cylinders are mounted outside the 
frames and drive on the center pair of the three sets 
of coupled wheels with cranks set at 90 degrees apart. 
The low-pressure cylinders are inside the frames and 
drive on the forward pair of coupled cylinders. The 
cranks in this case are also set at right angles to one 
another and each high-pressure is at 180 degrees from 
its corresponding low-pressure crank. One of the low- 
pressure cylinders is set in advance of the other, so 
as to get the centers of the piston rods close together. 
Although intended for cylinders working at 80 pounds 
maximum pressure, this device is applicable to any 
system of engine with such modification as may be 


desirable. The driving wheels have a diameter of 
6 feet 8% inches and the bogie wheels a diameter of 
3 feet 4% inches. The firebox grate is 8.56 feet in 
length and 5.3 feet in width and the grate area is 
46 square feet. The total heating surface 
to 4,394.93 square feet, to which the water-tubes 
and firebox contribute 1,097.95 square feet, and the 
smoke tubes 2,629.6 square feet, while the 
surface is 667.38 square feet. The boiler 
a diameter of 6 feet 2% inches. The 
is 1,886 gallons, and the steam capacity 690.8 gallons 
The tractive force of these locomotives working com- 
pound, is 32,429 pounds, and simple 42,83 

An interesting innovation is the adoption of me 
chanical stokers. On the Northern Railway the ex- 
press engines are served with “smalls” and “tout- 
venant” which, to avoid choking the fire and evolving 
heavy smoke, must be laid on thinly and with great 
frequency. Opening the fire-door frequently is in- 
jurious to the tube plate and tends to lower the tem- 
perature of the steam in the superheating pipes. With 
mechanical stokers these and other objections 
pear, the fuel in fine powdery form may be blown into 
the fire-box with suitable tuyéres. 

In running order, the engine weighs 102 
which 24 tons is on the leading bogie, 54 tons on the 
coupled wheels and 24 tons on the trailing bogie. 
The tender is of the standard Nord 8-wheels type and 
weighs 56% tons, so that in working order these 
“Baltic” locomotives have a total weight on rails of 
158% tons. 


amounts 


superheater 
barrel has 


water capacity 


pounds 


disap- 


tons, of 




















Baltic type four-cylinder compound superheater locomotive for the 


**Nord Express.’ 
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Some Locomotive Curtosities 
Showing How Present Practice Was Reached by 


|’ s only within recent years that the locomotive 
ha been studied by ientific men on systemati 
prir p , with he iid of elaborate testing plant 
i el ai apparat 
rl arly lesigners of locomotives were not scien 
fic men in the strict sense of the term They wel 
mechanics. who studied science in their leisure mo 
men nd were not always well grounded in princi 
They wer moreover, hampered with ideas of 
stational ngil practice, for the earliest locomo 
s wel ut little more than stationary engines 
on wheel | n h rails 
wel aid } ) 
aiter t : of gta 
tionar ngine founda 
tior 
rh the attempt to 
adapt a low speed station 
ary zine to a fast loco- 
moti produced many 
irious and interesting 


By Herbert 


7 


Walker 


separate frames, as shown in Fig. 2. The object of 
this arrangement was to distribute the weight, as 
the rails of that period were very light. The engine 
had a tender (not shown) behind the boiler where the 
fireman attended to his duties, but the engine driver 
was stationed on a platform forward of the driving 
axle, without any shelter from the weather The 
cylinders of this monstrosity were 16 inches diameter 
by 20 inches stroke. Total heating surface, 623.42 
square feet. The weight of the engine carriage was 
13 tons, of which only about 6 tons were available for 


Trial and Error 


behind the fire-box. It was built at the Norris loeo, 


motive works in 1849 for the Utica and Schenectady 


Railroad. The cylinders were 16 inches in diameter 
by 22 inches stroke. Driving wheel 7 feet in qj. 
ameter. As the heating surface of the bojler 
amounted to only 678 square feet, it was a poor 


steamer. Nevertheless it attained a speed of 72 miles 
for with a light train. This 


weighed about 20 tons and was in service a lit- 


an hour a short distance 
engine 
tle over 


The 


one year. 


last example 


of a large wheel engine is’ shown 
in Fig. 1. It had the 
largest coupled wheels 




















ever used, namely, 9 feet 
4 inches. It was designed 
by Blavier and Larpent 
for the Western Railway 
of France in 1855, and 
was exhibited at the Paris 
Exhibition of that year, 
The name of this engine 














examples was “l’Aigle.” The cylin- 
Drawings of many of ders were 1614 inches in 
these are in the writer’s diameter by 31% inches 
possession, and engrav stroke. The boiler wag 
nes of ten of them are below the driving axles 
her pres i with a as in the “Cornwall,” but 
' scrip was so short of heating 
4 fruitfu oures of surface that the engine 
ib to the old .oco- never did any useful work, 
7 ‘ lk ners was a To show that nothing is 
tendet » follow the gained by excessively 
teachings of James Watt, large wheels, we may 
who had laid down a fixed point out that an engine 
rul tha he piston with cylinders of the same 
peed i um engine Fig. 1.—‘*L’Aigle.’’ Western Railway of trance, 1855. 9 feet diameter as that of 
should not exceed 220 feet 4 inches coupled wheels. Boiler below the driving axles. “l'Aigle” and a stroke of 
per minute The only 22 inches, with 6% feet 
way, then, te build a high-speed locomotive was to adhesion, so that with the absurdly small cylinders driving wheels would have given the same tractive 
employ targe driving wheels The culmination of the engine was almost useless for practical work, al- effort with the same mean pressure of steam; and 
this theory is found in engines built for the Great though it would go fast enough with a light train. with this observation we may dismiss the subject of 
Western Railway (England) which originaliy had In fact it was reported that both th's engine and the large driving wheels. 
a track gag f 7 feet The engineer of this rai “Ajax” attained a speed of 100 miles an hour when There was a still more interesting class of early 
road was {. K. Brunel, who, although he was thé running without a train, but this is very doubtful. engines which were called “compensated locomotives.” 
greate il engineer who ever lived, fell into the Other and more practical engines were built with They were the earliest balanced engines, and show 
sam rror as his contemporaries He wanted the large wheels, as for example the “Cornwall,” designed some original attempts to overcome the erratic move 
faste locomotives in the world, and when ordering by Francis Trevithick in 1847. This engine is il- ments of a locomotive when traveling at speed with- 
them of various builders he limited the piston vel lustrated in Fig. 4. It did good service on the Lon- out driving wheel counterweights. The oldest of 
ity, with the result that when the railroad was don and North-Western Railway. The boiler was these engines is shown in Fig. 10. It was built in 
opened for (June 4th, 1838) the motive power slung below the driving axle, as a high boiler was 1833, and worked on a short road running between 
superintendent, Daniel Gooch, was confronted by a considered unsafe for fast running. The “Cornwall” Bolton and Kenyon Junction, now forming part of 
oliection of gin which made the roundhouse look was like a rare animal and attracted much attention, the London and North-Western Railway. No dimen- 
more like a museum of curiosities than anything else as it was considerably lower than the cars of its sions of the engine are available, but the driving 
Two } ngines are illustrated herewith Fiz train The driving wheels were 8 feet 6 inches wheels scale diameter of 5 feet. The equilibration 
® show he “Ajax.” the driving wheels of which were in diameter. Cylinders 17% inches diameter by 24 of the reciprocating masses can be easily understood, 
10 feet in diamete Cylinders 14 inches diameter inches stroke. Total heating surface, 1,046 square feet. for the oppositely moving parts connected to the 
by 20 inches stroke. Total heating surface, 474 square Weight, 30 tons. A speed of 117 miles an hour was vibrating arm or “side lever” partially balanced each 
feet The whee were built up of boiler plates. A laimed for this engine, but this is not credited by other, although with the vertical boiler and high 
lrawing of this engine was first published in the engineers. Under official tests it attained a speed of pitched cylinders the engine was probably an Ul 
Locomoti Wagazine (London) of 1901 by Mr. G. F 79 miles an hour with a light train. Full particulars steady rider, if it ever went fast—which is doubtful. 
Bird in his “History of the Great Western Railway of this engine were published in the Screntiric The most important side lever locomotive ever 
Locomotives,” and by the courtesy of the editors of AMERICAN of June 10th, 1905. built is illustrated in Fig. 7. It was designed by the 
that rnal a reproduction is here given The “Lightning,” an American engine with large celebrated Crampton in 1847 and patented by him. 
The other 10-foot driver engine was a fearful and drivers, is shown in Fig. 3. This engine was of the The driving wheels were 6 feet in diameter. Cylin- 
wonderful machine, for the engine and boiler were on “Crampton” type, the driving wheels being placed ders 16 inches in diameter by 20 inches stroke. Weight 








| HURRICANE | 


A YY 





ene ~ 


Ph i 


1 sie CN, 





+ 
mm 3 











Fig. 2.—The ‘‘ Hurricane.”’ 


SOME LOCOMOTIVE CURIOSITIES 


Great Western Railway, 1838. 10-foot driving wheels. Boiler and engine on separate frames. 
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35 tons. Total heating surface 1,271 square feet. This the stresses of these oppositely moving parts were engine is shown in Fig. 5. As the two pistons ip 
engine was named “Lablache,” after a noted operatic balanced. Moreover, the cylinders, guides and vibrat- each cylinder always moved in opposite directions 


singer of the day Details of its performance can- 


not be given here, but we may note that the engine 


was officially timed at 79 miles an hour with a light 
train On one 06 hauled a 
freight train of 430 long tons at an average speed of 
30 miles an 
at that period 
that the cylinders 


asion the “Lablache” 


was ho mean 


peculiarity of this engine 


hour, which 
The 
inside the frames actuated vibrat- 


performance 
was 
levers called the 


connected to the outside 


ing arms ( 
“side levers.” These side levers were coupled to 
the cranks in such a way that when the front driv- 


ing wheel crank was, for example, on the back cen- 


ter the rear crank was on the front center, and thus 


ing beam fulcrums were all bolted rigidly to the 
frame and therefore not subject to the effects of cross- 
head vertical thrust, as in the ordinary locomotive. 
The “Lablache” was tried on the Midland and other 
railways in England, but no company would purchase 
it on account of its great weight, and it was in use 
only a short time. 

Another curious locomotive was built in 1856 in 
which the “Lablache” arrangement of cranks was re- 
peated, but the cylinders had double pictons and a 
separate rod for each crank. This design was pat- 
ented in Engiand by Charles Ritchie in 1848, but he 
did net build an engine until eight years later. This 
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the fore and aft stresses set up by the reciprocating 
parts were for the 
piston and its connections 
the other. This engine weighed about 25 tons 
wheels were 6 feet in diameter. 
diameter by 36 inches stroke, each piston 
a stroke of 18 inches. Supposing the engine to be 
in the position shown in the drawing and steam ad- 
mitted to the center of the cylinder, the 
would be driven apart and the engine would 

As coupling rods could not be used Ritchie 


forward. 
designed a parallel motion, the which 


momentum of one 
that of 
The 
Cylinders 12 inches 


neutralized, 
was balanced by 


having 


pistons 


travel 


sets of 


two 


(Contunued on page 566.) 














wheels. 




















Fig. 4.—The ‘‘ Cornwal),’’ 1847. London and North-Western Railway. 


the driving axle. 



































Fig. 6.—The ‘‘ Noveity,’’ 1847. Philadelphia and Reading Railroad. Boiler and 


engine on separate frames. 























Fig. 8. 


The ‘‘ Fontaine,’’ Canada Southern Railway. A geared engine, 188). 
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Fig. 9.—The ‘‘ Ajax,’’ Great Western Railway, 1838. 10-foot driving wheels. 


SOME LOCOMOTIVE CURIOSITIES 


Fig. 10.- Side lever locomotive. Bolton and Kenyon Junction Railway, 1833. 
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The Laboratory 


a 


Some Suggestions for Home Experiment 


Experiments in Crystallization 
By A. J. Jarman 

URING the process of crystallization of many 
L chemical salts, some unusually peculiar phenom- 
ena occur It is well known that if a saturated or 
supersaturated solution of almost any salt is allowed 
to stand undisturbed for some time, many hours and 
sometimes days will elapse before crystallization will 
commence While if the vessel is disturbed, or the 
liquid stirred crystallization will start immediately 
and the heat that was absorbed in producing liquifica- 
tion, will be given out during crystallization. A very 
good example of this was described in the issue of 
November 4th, under the heading “A Heat-Storing 
Water Bag.” When hyposulphite of soda is dis- 
solved in water at ordinary temperature a consider- 
able quantity of heat is absorbed as the following ex- 
periment will show. The temperature of the surround- 
ing air was 70 deg. Fahr. Ten fluid ounces of water 
was taken and placed in a clean wide-mouth bottle, 
the temperature of the water being 60 deg. Fahr. 
Twelve ounces of granulated hyposulphite of soda was 
added to the water, and stirred with a glass rod until 
nearly dissolved. Upon inserting the thermometer 
the temperature fell from 60 to 30 deg. Fahr. and in 
the course of about one minute the temperature had 
fallen to 29 degrees. 

This experiment fully indicates the reason why in 
photography warm water must be used in the winter 
time in mixing the fixing solution, either for paper 
prints or plates, otherwise the time for fixing would 
be prolenged for a considerable period, and cause 
paichiness, in cclor, as well as an irregular fixed 
print. 

Another interesting experiment is as follows: Pre- 
pare & supersaturated solution of sulphate of soda 














Crystallization started with unsterilized glass rod. 


(this usually requires two ounces of the salt to one 
ounce of water). Heat two or three small glass tum- 
blers and pour the supersaturated solution into each. 
Cover the top of each vessel with a piece of sheet glass, 
and let the tumblers stand undisturbed until they 
have become quite cold. It is well to prepare the ves- 
sels at night, allowing them to stand undisturbed un- 
til the morning. They will then be ready for the next 
step in the experiment. Take a glass rod, about 9 or 
10 inches long and a quarter inch diameter. Make 
one end red hot for about two inches, in either a spirit 
lamp flame, or a Bunsen burner. Suspend it to cool, 
and then stick a piece of gummed paper about five 
inches from the end that was heated, in order to 
identify it. 

As soon as the rod is quite cold, remove one of the 
giass plates from the vessel containing the cold solu- 
tion of sulphate of soda, insert the end that has been 
heated, and stir the liquid. No crystallization will 
take place. 

Turn the rod around, insert the end that has not 
been heated and stir the liquid. Crystallization will 
begin at once, and will continue until the liquified salt 
has become a solid mass. 

The experiment can be repeated with the second or 
third vesse! with the same result, providing the salt 
hae not crystallized upon the end that was originally 
made red hot. If crystallization has taken place, the 
end must be well washed by pouring warm water over 
it. This peculiar property has been known in some 


instances to be retained by the glass rod for two 
weeks, when not touched, and kept from the atmos- 
phere. The experiment is not a costly one. Hypo 
sulphite of soda can be purchased at almost any 
drug store for five cents a pound, and su!phate of soda 
at about the same price. The illustration in Fig. 1 
shows the stirring without causing crystallizing; Fig. 
2 shows the growth of crystals from the rod in the 
center of the saline solution. 


Preparation of Small Quantities of Impure 
Radium Bromide 
By James H. Doran 
HE idea is undoubtedly held among most amateur 
chemists and physicists that experiments with ra- 
dium are inaccessible to those who have only a limited 
fund for experimenting in this line. However, those 
who have a fair chemical equipment can prepare sam- 
ples of fairly active material with little trouble and 
with which a great many interesting experiments can 
be performed. The radium in these samples is of 
course infinitesimal, but asserts its presence by ioniz- 
ing gases and discharging electroscopes, and by black- 
ening photographic plates through paper and sheets 
of wood and thin metal. 

In the separation of active material from pitch- 
blende, samples of the ore which are known to be 
high in uranium should be taken as these always 
yield the most active substances. The ore is first re- 
duced to a powder and roasted in a crucible for about 
45 minutes and after cooling, pulverized to a fine 
powder. It is then mixed with about twice its weight 
of sodium carbonate and a little sodium nitrate and 
the mixture is again heated for nearly an hour. It 
is then extracted with water, and filtered and washed 
until all soluble parts are washed away The in- 
soluble portion is treated with a mixture of three 
parts C. P. sulphuric acid and one part C. P. nitric 
acid and this diluted with an equal amount of water. 
The acid should be added until efferveseence ceases 
and until no more ore apparently goes into solution. 
The solution is then allowed to stand with occasional 
stirring for at least 24 hours. The insoluble part is 
allowed to settle and the acid solution decanted. If 
desired, this solution may be used for separation of 
the uranium contained in it. After decanting, the 
residue is thoroughly washed and treated in the same 
manner with an equal mixture of C. P. hydrochloric 
acid and water. This mixture which contains the 
polonium and actinium is then decanted and the resi- 
due washed and boiled with a saturated solution of 
sodium carbonate so as to change the still insoluble 
sulphates into carbonates. The sodium carbonate so- 
lution is drawn off and the residue washed and di- 
gested with pure hydrochloric acid diluted with a 
little water. This solution contains the active mate- 
rial which has now gone into solution. It is filtered 
and a slight excess of ammonia is added to the fil- 
trate. Then it is again filtered and hydrogen sulphide 
gas is led into the clear solution until no more pre- 
cipitation occurs. After filtering, sodium carbonate is 
added to the filtrate and the precipitate thus formed 
is thoroughly washed. Several grains of this mixture 
of active carbonates should be obtained from each 
ounce of ore. 

Enough dilute hydrobromic acid is added to dis- 
solve the carbonates and the solution is filtered. C. P. 
sulphuric acid is added until the precipitation is 
complete when the precipitate is washed by decanting 
until all of the calcium sulphate in the sample is 
dissolved or until only a few grains remain (the quan- 
tity of barium sulphate being often very small if only 
three or four ounces of ore are used). This residue 
is converted into carbonates by boiling with sodium 
carbonate solution and this again is converted into 
bromides by a slight excess of C. P. hydrobromic acid. 
The solution is evaporated to dryness and is quickly 
transferred to glass stoppered bottles or is sealed into 
tubes. In this way a centigram or two of the radifer- 
ous calcium and barium bromides may be obtained 
from a pound of ore. However, if the quantity is 
very large and it is desired to obtain more active 
material this may be done by a series of crystalliza- 
tions and recrystallizations until the desired activity 
is reached. The radium bromide is less soluble than 
the barium salt, hence it crystallizes more quickly. 

The radiferous calcium and barium bromides ob- 
tained in this way are often self-luminous, the color 
of the phosphorescence varying with activity. The 
samples lose their phosphorescence if allowed to ac- 
cumulate moisture but recover it again on being dried. 

If the samples are very active they will produce 


fluorescence in barium platinum cyanide and show 
the scintillations of the a rays when held close to a 
zinc sulphide screen and observed through a magni- 
fying glass. Good radiographs can be taken in a few 
hours’ time with a’ few grains of the impure RaBr, 
prepared in this manner, X-ray plates being the best 
to use for this purpose. 


A Simple Micrometer 

By Claude C. Kiplinger 
1 instrument here described has been in use for 
some time on a home-made spectrometer and hag 
given good satisfaction. Although it is not intended 
to replace a first class filar micrometer, its simple 
construction renders it a desirable piece of apparatus. 
As in nearly all devices of this sort, the most im. 
portant part is the screw. A metal rod, preferably 
of brass, 2% inches long and three-sixteenths inch in 
diameter is threaded at one end for two inches of its 
length with either fifty or one hundred threads to the 
inch, according to the sensitiveness desired. A metal 
drum, with its perimeter divided into twenty equal 
parts by a scale, is soldered to the unthreaded end of 
the rod, as shown in Fig. 1. This completes the move- 

able part of the apparatus. 

A block of hard wood should be squared up to the 
dimensions shown in the sketch. A three-quarter-inch 












































View A fied 


A micrometer of simple type. 


hole is bored through the flat side of the block, at its 
middle point, and a four-sixteenth-inch hole is drilled 
from end to end intersecting the former, as illustrated. 
The latter hole should be bushed at each end with 
brass tubes, in which the threaded rod turns easily, 
but without play. A metal plate covers one end of the 
hole and a closely fitting steel pin is inserted, of such 
a length that the threaded rod having been introduced, 
the drum will be stopped about one-fourth of an inch 
from the end of the block. A spring presses on the 
drum and holds the screw firmly against the pin. 

A sheet metal diaphragm with a three-eighths inch 
aperture is fitted in a slanting position, shown in Fig. 
2, so that its upper part will fall into the same focal 
plane as the top of the screw. A notch is cut at one 
side of the aperture to serve as a reference point 
(see Fig. 3). Brass lens tubes are attached by means 
of flanges and wood screws. The inside of the tubes 
and the diaphragm should be blackened. A positive 
eye-piece of one-inch focus is used. However, a single 
convex lens of the same focus may be substituted. 

After assembling the instrument, the eye-piece 
should be focused sharply on the top of the screw. 
The field will now appear traversed by a series of 
notches, as in Fig. 3. When the drum is turned 
through a complete rotation, each notch is seen to 
shift its position by its own width. Hence, fractional 
parts of a notch will be indicated by the drum divi 
sions. There is obviously no lost motion and if the 
threads are accurately and sharply cut very precise 
measurements may be made. This micrometer may 
also be used with a microscope. 
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Simple Patent Law ; 


The Inventor’s Department 
Patent Office News ; 


Inventions New and Interesting 








Compensating Quadrant Crane 

HERE is a certain type of machine 

pow in common use that has been 
handed down to us, with little change, 
from the very earliest days of history. 
The crane as employed by the Egyptians 
in building the Pyramids was not radically 
different from the derrick of the present 
day. It consisted then, as it does now, 


over which the hoisting cables run to a 
pair of winding drums. As a result of | 
this “parallel motion” the load is not | 
materialiy lifted as the crane is swung | 
upward, and the bending moment on the | 
beam is greatly reduced. 

The accompanying illustrations 
a model of a full-sized 4-ton crane, which 
has a lifting capacity of 2% tons. In 





show | 





essentially of an upright mast with a 
boom or gaff. Practically the only ad- 
vances made in this type of machinery 
have been in the manipulation of the crane 
Recently, 
been granted on a crane 
which is a decided The 
erane has no mast, but consists merely of 


or the motive power utilized. 


a patent has 


inpovation. 


a beam mounted on a frame in such a way 

that it can swing forward like the boom 

of a derrick while the load it carries moves 

on a virtually horizontal line as the beam 

is raised to the vertical position. 
The built up of rolled 

and is secured to a pair of quadrants of | 

steel formed 


beam is steel 


cast with teeth, to engage | 


this crane the actual reduction in bend- | 


|ing moment of the beam due to the com- | 


pensating device is five-sixths; that is, a 
load of 120 foot-tons is reduced to 20 foot- 
tons, while the maximum thrust on the | 
screw is less than 244 tons. The screw | 
may thus be regarded as a simple con- 
trolling device rather than a means for | 
shifting the load, the load being practically | 





balanced. There is no bending moment 
on the screw, the thrust being exerted 
in line with its axis. 


In use the crane is | 
provided with separate motors for actuat- 
ing the screw and the winding drums, 
and the gear by which the crane is*swiveled | 
on its Thus the crane is self-con- | 





base. 


| February 15th, 1861. 


a removable plug of a breach loading 
cannon, the plug having radially project- 
ing lugs which turn into interlocking 
engagement with seats in the bore of the 
gun. The patentee, D. W. Hughes, is 
still living at the age of 83 at 437 North 
3rd St., Hamilton, Ohio. Mr. Hughes’ 
patent, like the earlier patent No. 13, 
above referred to, is signed by Rufus R. 
Rhodes as Commissioner of Patents. 
Mr. Rhodes was a former official of the 
United States Patent Office, having been 
appointed an assignment examiner on 
June 20th, 1857, and promoted to principal 
examiner in July, 1858. He resigned 
The patent No. 13 
was issued August 23rd, 1861, just a little 
more than six months after Mr. Rhodes 
left the United States Patent Office. 





A New Patent Office Ruling on 
Perpetual Motion Machines | 


LTHOUGH it might be supposed that 
4 Athe absurdity of perpetual motion | 





an operative perpetual motion model—a 
task which any one with an elementary 


knowledge of mechanics can tell him is 


hopeless. 

To meet this peculiar situation the 
Patent Office has now made a ruling 
which must commend itself to every 


member of the patent bar, as well as to 
those engineers and inventors who come 
into frequent contact with the Patent 
Office Examiners. The Commissioner, in 
order to spare the inventor the neces- 
sity of parting with at least the govern- 
ment fees for an application, which must 
inevitably be rejected, has decided that 

































Novel crane with traveling fulcrum and compensating device for moving the load on a horizontal line as the crane beam is raised. 


racks at the foot of the frame. The frame 
is mounted on a swivel base. The beam 
is raised or lowered by means of a hori- 
zontal screw which passes through a nut 
journaled to the quadrants. As the screw 
is operated, the quadrants roll on the 
toothed foot of the frame. Hence, the 
fulerum, which is the point of contact 
of the quadrant with the frame, moves 
outward as the beam moves toward the 
horizontal and at the same time the length 
of the lever from load to fulerum is reduced, 
Owing to the bell-crank form of the beam 
and quadrants. 

The compensating mechanism consists 
of a pair of arms hinged to the beam near 
the upper end, and secured to one end of 
a cable, which passes over a sheave at the 
top of the beam, and then runs to a point 
on the frame where it is permanently | 
secured. As the beam is moved backward 
or forward, the arms are correspondingly 
S8wung on their hinges, so that their outer 
ends trace a practically horizontal line. 
At these outer ends the arms support 
the upper blocks of the hoisting tackle 








|lished, so its reproduction would net be 


tained, making it a very serviceable piece 
of machinery for docks, ships, wrecking 
ears, ete. It is the present practice in 
the construction of buildings to operate 
the cranes from a plant on the ground 
floor. Greater facility of operation would 
be afforded by the use of self-contained 
cranes, particularly in tall buildings. 


Another Confederate Patent 


[X the Screntiric AMERICAN of Novem- 
ber 4th appeared a reproduction and 
account of a Confederate Patent No. 13. 
We have just examined a reproduction 
of another Confederate patent, which 
except as to names, number, title, date 
and signatures is. like that already pub- 


interesting. This other patent is No. 
149, issued February 18th, 1863, to D. W. 
Hughes of Arizona, and disclosed an im- 
provement in breech plugs. An illustra- 
tion accompanied the patent, in style 
and execution quite similar to the patent 
drawings of to-day. The patent describes 





had been completely exploded long ere 
this, every patent lawyer can cite nu- 
merous cases to show that even in this 
twentieth century of alleged scientific en- 
lightenment many a deluded inventor is 
still trying to get a mechanical some- 
thing out of nothing. To the credit of 
the patent profession at large be it said 
that the inventor is usually told that he 
is wasting his time and his money. It 
is frequently difficult, however, to con- 
vince an inventor that his schemes are 
impracticable, so that many an attorney, 
much against his will, is compelled to 
prepare specifications and claims which | 
relate to an invention that is inoperative. 

In the past it has been the practice of 
the Patent Office to demand a working 
model from the inventor of perpetual mo- 
tion machines. The man who can not be 
convinced by an attorney that his ma- 
chine is inoperative is not likely to be 





discouraged by any such requirement. | 
The result is that many an inventor 
spends hundreds and perhaps thousands 
of hard-earned dollars in trying to buildi 


hereafter no application for a patent on 
a perpetual motion machine will be con- 
sidered at all unless a working model is 
filed in the very first p!ace. 

The exact wording of the Commission- 
er’s ruling is as follows: 

“The views of the Patent Office are in ac- 
cord with those of the scientists who have in- 
vestigated this and are to the effect 
that such devices are physical impossibilities. 
The position of the Office can be rebutted only 
by the exhibition of a working model. Were 
the application to be forwarded to the HEx- 
aminer for consideration, he would make no 
examination as to the merits, but his first 
action would be the requirement that a work- 
ing model be filed. 

“In view of all circumstances, the 


subject 


Commis 


sioner has instructed that applications for 
patent on Perpetual Motion, complete in all 
other particulars, shall be held in the Appli 
cation Rooms as incomplete until a working 
medel has been filed Such model must be 
filed within one year from the date of appt 
cation, or the application will become aban- 
doned. The Office hesitates to accept the filing 
fees from applicants who believe they have 
discovered Perpetual Motion, and deems it only 
fair to giv ich applicant word of warn 


ing that the maid cannot be recovered after 
the case has been considered by the Examiner. 
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For th reasons it has been thought best to RECENTLY PATENTED INVENTIONS. Machines and Mechanical Devices. — —— anya to — wheels, and as 
meet the Inventor at the threshold of the | These columns are open to all patentees. The SAFETY DEVICE FOR ELEVATORS.—S. ine cian O teiaaaaalal wee an —*. 
Off ind give Lim an opportunity to recover | notices are inserted by special arrangement|F. Guimm, 3508 Avenue F, Brooklyn, New D gn 1g the length $f 
the ‘mency raid t he Office, In the event | with the inventors. Terms on application tothe| 4. wy. ‘This device is for ude on pas- the saddle, thus greatly reducing the possi- 
of ‘ to mply with the require- |} Advertising Department of the SCIENTIFIC eye ts, | bility of fracture of the parts. 

i nply ! i | Awentcax senger and other elevators. The invention “ 
m eens - - - — —— |refers more particularly to a device comprising GRAIN CAR DOOR.—J. C. Dostn, Onawa, 
Although misguided inventors may | Electrical Devices, in combination a lock for preventing the Iowa, and J. L. Ross, Amistad, N. Mex., 


spending their 


still persist in 


attempts to furnish working models, 


there is much consolation to be found in 
a ruling which, at least, saves them the 
government fees on a hopeless applica- 
tion 


Notes for Inventors 


Tool for Attaching Wheel Tires.—A 
tool is shown in patent No. 1,007,640 to 
James L. Butler, Akron, Ohio, assignor 
to the American Tire & Rubber Co. of 
Akron, for attaching a tire casing to a 
rim over compressible cores such as are 
now used in some tires. The tool has a 
chain passed around the tire and rim 


and connected with a main lever so that 


the operation of the main lever may com- 
press the casing and core, and the main 
iever is provided with a jaw to press the 
hooked the into engage- 


with the 


casing 


exlge of 
ment rim flange and also means 
to guide it into such engagement. 


A Self-returning Exercising Dummy 


In patent No. 1,007,625 v 

str v\ ‘ is I T to 
The \l ( hown a 
du n the form of a man 


mounted so it can be rocked on a weighted 
whieb has a rolling surface the bot- 
tom of flat so that the figure 
when knocked one way or the other will 
tend 
a fixed position. A weight is connected 
by a suitable guided cord with the head 
of the dummy, thus aiding in the read- 
justment of the figure to its normal up- 
right position 

For Teaching Aviators.—Patent No. 
1,067,467 to Wm. F. Mangels of New York 
city is for an for teaching 
aviation and for testing aeroplanes and 
includes a ear on a track and means for 
running the car at approximately the same 
On the ear is a 


hase 


which is 


persistently 


apparatus 


speed as the aeroplane. 
fram 
power driven aeroplane and its operator, 
so the aeroplane can to a limited degree 
and lengthwise in the 
frame. as well as up and down so the 
operator can drive the aeroplane at any 


move laterally 


apeed and steer it in any direction, the | 


car and its frame preventing dangerous 
accidents. 

Drying Wood by Electricity.—Alfred Up- 
Perth, Western Australia, 


ton Alcock of 
in a patent No, 1,007,513 provides an 
electric apparatus for drying timber, 


which inciudes liquid electrédes adapted 
to engage the ends of the piece of timber 
to be dried, a source of electricity and 
conducting lead from said 
source and have their free ends immersed 
in the liquid electrodes to form a circuit. 


A Novel Toy. 
when small, on the foot of some 
of the family who crossing 
us on his foot and 
A toy (patent 
1,008,547 granted to Claudius B. 
Johnson of Fulton, Mo.) this 
ation by means of two figures, one repre- 


which 


wires 


Many of us can recall 
trotting, 
older member 
would seat 


his knee 


jounce us up and down. 
No 


simulates 


senting an elderly person sitting with crossed 
lez and the figure of a boy on the raised 
foot, the leg being pivoted and a counter- 
balancing weight being within the body 
of the larger figure, so that the figure of 
the hoy can be trotted up and down for a 
considerable period 

Demand Abroad for Smoke Consumers, 

U. &. Consul Carl Bailey Hurst, Lyon, 
Franee, writes that owing to an increase 
in the smoke nuisance a municipal order 
has been issued at Lyon calling attention 
others to an ordi- 
a few years ago with relation to 


of manufacturers and 


” 
nance of 


thick black smoke The consul adds: 
‘There seems to be an opportunity of 
introducing in this vicinity smoke-con- 
suming systems or devices. Any printed 


matter advertising such will be displayed 
in this consulate, and brought to the atten- 
tion of those most likely to be interested.” 


money in 


to maintain or regain | 


and in the frame is suspended a| 


WAVE DETECTOR.—T H. Lyon, The 
reygen, 32 Morris Road, Southampton, Eng- 
land. ‘This invention relates more particularly 
to wave detectors of the kind known as recti- 
and which crystalline or crystal- 
loid substances to be energized by electric os- 
which be employed in con- 
nection with well as in the 
commercial and sending of mes 
sages in wireless telephony and telegraphy. 


flers employ 


cillations and may 
wave meters as 
experimental 


Of General Interest, 

FOLDING RACK J. Koun, 117 W. 10th 

Street, New York, N. Y This invention refers 
to racks, such as are used in garment fac- 
tories 
garments. The 
rack which 
supporting and 
other articles, or which 
not in use to take up very 


and displaying 
provide a folding 
extended for 
garments or 
folded when 
space 


can be 
displaying 
can be 


safely 


PROCESS OF INK FROM 
PAPER.—Joun E. Bonser, care. of Morning 
News, Abilene, Texas. This invention is il 


lustrated in the accompanying engraving which 


REMOVING 


is a diagrammatical view showing the ap- 
paratus that may be used in connection with 
ATTN 

ANSAS: 

FFE RES F 





APPARATUS FOR REMOVING INK FROM PAPER. 


the process. The process removes printers’ ink 
and analines from rag. linen and 
papers, and pulps thereof. The aim is to pro- 
which will effectively remove 
so that the latter may 
manufacture of other 


news, 


vide a 
the inks 


be used 


process 
from papers 
again in the 


papers. A further object is to provide a pro- 
cess which is comparatively simple and of 
great economy 


LOCK BLOCK FOR PAPER ROLLS.—4J. L. 
| Orr, 400 Victoria Avenue, Lynchburg, Va. In 


| this case the invention is an improvement in| 


plugs or brushes for use in paper rolls, being 
in the nature of a lock block which when in- 
serted in the end of the paper roll will be 
|locked therein from accidental displacement 
and will remain in position until the roll of 
paper has been used up. 

FRUIT PICKER’S LADDER.—T. O. Hutcn- 
INSON, Walterville, Ore. The design is to 
furnish a ladder adapted for use 
fruit and for use by painters and builders in 
any building operations, and the invention 
provides a ladder including a movable plat- 
form easily adjustable to various heights for 
the purpose of picking fruit, erecting cornices, 
weatherboarding and painting houses, sand- 
ing, sign-writing and other work 
the workmen to be elevated above the ground. 

COMBINATION COAT, HAT, PACKAGE, 

AND SATCHEL CABINET.—W. H. Jay, Ar- 
|eade Hotel, Le Beau, 8. D. The aim in this 
|improvement is to provide a cabinet having 
ja locker, and also having a satchel fastener 
arranged at the outside of the locker, and in 
which access to the locker, removal of the 
garment from the support, and the detachment 
of the fastener are controlled by a single lock 
door of the cabinet. 
DRYING AND CONVEYING 
Gnapt, 2703 South Seventh 
Mo. This invention relates 
utilizing waste heat from a 
battery of boilers or the like, in drying any 
material, such as salt, saw-dust, or the like, 
while conveying it from one point to another. 
The system is readily accessible for the pur- 
pose of cleaning and manipulation. 

PACKAGE.—W. L. Breruerton, care of W. 
A. Clark, Titanite Explosive Co., Corry, Pa. 
This invention has in view a tubular container 
|which is water-proof and which can be inex- 
pensively produced, the tube being constructed 
of paper or strawboard, or equivalent material, 
and given a coating of paraffin containing 
other ingredients of a water-proofing char- 
acter. 








on the 

COMBINED 
SYSTEM.—A. 
Street, St. Louis, 
system for 





j}to a 


Heating and Lighting. 
ACETYLENE GAS LIGHTER.—H. Van 
Hopvenserc, Lake Placid Club, Lake Placid, 
N. Y. The invention comprehends an electric- 


ally-operated gas lighter having two movable 
eontact arms and mechanism connected with 
said arms for actuating the same, the parts 


being so arranged that the contact arms are 
brought into engagement with each other, a 
current is completed through them, and the 
arms are next separated in or near the path 
of the flame and are finally brought back to 





their respective normal positions, the arms 
thus making an idle contact, but without clos- 
ing the electric circuit. 


stores and other places for supporting | 
abject is to | 
readily | 


little | 


bond | 


in picking | 


requiring | 


movement of the elevator car, means whereby 
the operator of the elevator can control the 
lock, and means controlled by the elevator 
door or other closure for controlling the first- 
mentioned means. 


REVERSING MECHANISM FOR POWER 





DRIVEN MACHINES.—C. Freprickson, Rice 
Lake, Wis. Among the principal objects 
which the present invention has in view are: 


the provision of a simple, efficient and durable 
means for varying the speed in transmission 
from a driving to a driven shaft; and to pro- 
vide a mechanism of the character set forth, 
simple and effective in operation. The mechan- 
ism may be used in conjunction with any 
suitable machine. 

MOLD FORMING MACHINE.—C. 
son, 640 Gallia Street, Portsmeuth, Ohio. This 
continuously automatic acting machine em- 
ploys an endless chain of carriers provided 
with pattern plates adapted to receive and 
deliver molding frames for the formation of 
drag and cope molds; it has a series of suc- 
connecting pattern plates and an 
|intermittent feed mechanism arranged to ad 
vance each of the plates to and from stations 
|where the facing sand and ramming sand are 
delivered to the mold and to a station where 
| the sands are rammed. 

FEED TABLE FOR TENTERING MaA- 
CHINE.—B. Parkinson, East Greenwich, R. I 
The principal purpose of which the present 
invention has in view is to provide tension 
devices for feeding the cloth to the reciprocat- 
ing bed of a tentering machine, and a take- 
up mechanism for lifting the slack of the cloth 
due to the return of the bed of the tentering 
machine constructed as mentioned. 

MECHANICAL EYES.—P. C. Jacquverop, 
West New York, N. J. In the present patent 
the invention has reference to mechanical 
eyes for dolls, lay figures, or other use. The 
object of the improvement is the provision of 
a practicable construction whereby the eyes 
may be capable both of the ordinary opening 
and closing movement, and of moving laterally. 





} E. Simp- 


| cessively 
j 





Prime Movers and Their Accessories, 


IGNITER FOR INTERNAL COMBUSTION 
ENGINES.—C. Messerscumip, 696 Bergen 
Street, Brooklyn, New York, N. Y. 
vention is an igniter or spark plug for gas 
and other internal combustion engines which 
is designed to operate on high and low tension 
circuits. It is provided with a pair of jump 
spark electrodes and a pair of make-and-break 
spark electrodes operable exchangably, accord- 
ing to conditions. The last named are prefer- 
ably operated by an electromagnet incorpor- 
ated with the plug structure. The electrode 
carries the high tension electrode which ex- 
tends therethrough and terminates in proxim- 
ity to a.fixed spark point to the inner end of 
the plug. 

BILGE PUMP.—G. E. Bapcer, Mayger, Ore. 
{In this case the aim is to provide a rotary 
|pump for launches, which is driven by a fric- 
tion wheel which may be thrown into and out 
|of engagement with the flywheel of the engine 
by a system of levers and connecting rods 
which are ,operated by a treadle. 

ROTARY MOTOR.—J. Mackey, Steamboat 
Springs, Colo. In the motor forming the sub- 
ject of the patent obtained by this inventor 
there is a rotor having peripheral blades and 
mounted on a hollow shaft having a slide 
valve, controlling openings in the hollow shaft 
and in the hub of the rotor. An auxiliary 
casing is mounted on the shaft at one side of 
the rotor through which the motive fluid 
passes to the exhaust. 

SPARK PLUG.—W. 8. Witter, Toledo, Iowa, 
in this invention the improved plug consists 
of a case cylindrical in form and provided 
with means for engaging an engine cylinder 
and having a plunger acted upon by the com- 
pression and moved in one direction thereby, 
and in the opposite direction by a solenoid 
coll of which the plunger forms the case. 





Rallways and Their Accessories, 

RAIL JOINT.—-Artruur F. Hat, 180 Cres- 
cent Road, Toronto, Ontario, Canada. Mr. 
Hall’s invention relates to rail joints, and it 
has for its object to provide one which dis- 
tributes the strain and provides a secure and 
substantial joint, presenting a smooth and con- 
tinuous surface to the wheels. Another ob- 
ject is to provide a rail joint which will pro- 
tect the ends of the rails. The accompany- 
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RAIL JOINT. 
ing illustration presents a side elevation of 
the invention. The neighboring ends of two 
rails are indicated by the dotted lines midway 
the saddle members used with the joint and 
shown in position. The saddle in connection 
with the heads of the rail presents a smooth 

















This in- | 


care 
of E. M. Hoover, 808 N, Adams Street, Carroll 


Iowa. Among the various provisions of this 
invention are: To provide in a car a door to 
preserve the thickness of the wall of the car 
when the door is open; to provide a door and 
frame to prevent warping or disarrangement of 
the door to permit leakage to pass the same ; 
to provide a holding frame for a decor to main. 
tain the latter in locked position; to provide 
a plate-metal sill to support the door and form 
a guiding track therefor; to provide a door to 
prevent obstructive lodgment of articles behind 
the door when the same is closed; and to pro- 
vide a chute in said door for the handling of 
grain or flowing freight. 


RAILWAY RAIL AND TIE FASTENER.— 
J. 8. SHorr, 1015 E. 11th Street, Chattanooga, 
Tenn. This invention is especially adapted for 
use with reinforced concrete ties. The object 
is to provide a device which will easily and 
securely hold the rail in position on the tie, 
Another object is to provide a means which 
is cheaply produced and which will consist of 
few parts, thereby lessening the cost of such 
devices in railroad constructions. 

SPIKE HOLDER.—J. M. Powett, 
Gatos, Cal. The object here is to 
holder, having parts thereon for engagement 
with a tie plate on rail chain and another 
portion for engagement with the web of the 
rail, the holder when in normal position being 
in contact with the head of a spike, whereby 
the spike is held against loosening and the 
danger of spreading rails is obviated. 

RAILROAD TIE.—J. F. O'Netiy, 159 East 
Front Street, Trenton, N. J. An object of the 
|inventor is to provide a tie, preferably made 
| of concrete, which tie is composed of a series 
|of parts flexibly fastened together, two of said 
| parts carrying the pair of rails, and so dis- 
| posed that these parts will give slightly as the 
| wheels of the train pass over the rails. 


Los 
provide a 








Pertaining to Recreation, 


SWING.—G. D. Tucker, Meridian, Miss. 
| The oscilating motion of this swing traverses 
|the support for the swing over the ground. 
An object of this invention is to provide a 
support rotatably supported on suitable rollers, 
| with means for driving one or more of said 
rollers by the swinging action of the swing, so 
| that the device as a whole will move over the 
| ground, and if desired, about a common pivotal 
| point. Another object is to provide means 80 
that the swing may be moved while the device 
|as a whole remains stationary on the ground. 


Pertaining to Vehicles, 


COMBINED SECTIONAL TIRE AND 
WHEEL RIM.—Frank M. Henry, 222 Me- 
Dougal Street, Brooklyn, New York, N. Y. 
Some advantages over other tires, in this in- 


vention, are: 1. In case of puncture it is not 
necessary to stop and repair, as puncture of 
one ball will not injure any other part of tire 
and one can continue to one’s destination or 
can repair at once in a short time. 2. A tire 
blow-out while geing at high speed has caused 
the loss of many lives and the wrecking of 
machines. This, will not be the case if one of 
these balls blows: out; as the rest of the tire 
will not collapse.’ 53. Requires no pumping up. 
4. There is no necessity of having a tire chain 
to prevent slipping. 5. Skidding has been 
brought to a minimum. 6. Any injured part 





COMBINED SECTIONAL TIRE AND WHEEL RIM. 


can be replaced without tools. 7. The small 
cost of a section of this tire in comparison to 
a new one of any kind. 8. If the saving of 
a life is the only thing to be considered, it 
would alone be worth many times the cost 
of any other tire. Life is worth the price of 
a sectional safety tire. No one knows whet 
one will be running at high speed and a tite 
“blow-out” which will wreck the machine and 
perhaps cost owner and friends their lives oF 
broken limbs. 9. The inventor will sell one 
half interest in this patent to further its pre 
gress and will take out patents in tour Bure 
pean countries. A side view of a wheel with 
sections of the tire in position is shown here 
with. 


———— 





Nore.—Copies of any of these patents will 
be furnished by the Screnriric AmeRIcAN f0F 
ten cents each. Please state the name of the 
patentee, title of the invention, and date 
this paper. 
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EVERY HOME LIBRARY SHOULD HAVE 





Stories of Useful Inventions 
By S&S E. FORMAN, author of 
“A History of the United States,’’ etc. 


“c ” 


Sixteen ‘‘ true stories,’’ stories of human 
progress as shown in man’s making of 
the match, the stove, and other inven- 
tions which are most useful to man in 
his daily life, told to stir and hold the 
interest of the young reader. 


MANY PICTURES. 12mo, 248 PAGES 
Price $1.00 net, postage 11 cents 


Published by THE CENTURY CO. New York 

















Classified Advertisements 


Advertising in this column is 75 centsatine. No less 
than four nor wore than 12 lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remitiance. 





AUTOMOBILES. 


A NEW WHITE STEAMER, Model 0-0, complete 
with top. Will sell at a very reasonable price, Address 
A. A. Hopkins, 943 8t. Nicholas Ave.. New York City. 





BUSINESS OPPORTUNITIES. 


A STRONG, old established, manufacturing company, 
with a national selling organization, wants to add a new 
line of building material or construction 5 ity to 
manufacture and sell. Address X, Box 173, New York. 


FREE SAMPLE goes witb the first letter. Something 
new. Every firm wantsit. Orders from $1.00 to $100.00. 
Nice pleasant business. Big demand every waete. Write 
for free sample. Metallic Mfg. Co., 438 N. Clark, Chicago. 


OPEN FOR OFFERS. States and Canadian Patent 
Rights. five Household Essentials and ove ‘Militar 


outright or shares and cash in subsidiary company. Dale 
Marshall. Consulting Engineer, Coehtingbam. England. 


WILL BUY NEW PATENTED BGG CASES, egg 
boxes, shippiag coops, incubators bd 

ng cabinets. In fact anything for the pe by 
especially if of wood. Must be better than anyt 
the kind on the market. and practical 
opportunity to turn your ideas into money. Send sketch 
otarticle and state your experience in this line. Ad- 
dress: Buyer, Bux 773, New York, N. Y. 


A HIGH CLASS INVESTMENT.—Salesman wanted 


in every City and Town East of the Mississippi 
River. Exclusive territory. ‘ontract will be entered 
into with men who can show credentials as to 


character, ability, record, etc. (Investment, Insurance 
and Real Estate men preferred.) A big opportanity 
for brainy business-getters to represent a e 
Eastern Corporation offering the public a safe, profit- 
able and attractive investment, ked by the 
endorsements of men of National reputation. and 
standing. 
Building, Washington, D. C. 


DEAFNESS. 
THE DEAF HEARINSTANTLY with the Acousti- 
con, For personal use, also tor churches and theatres. 
Special instruments 


chase. Booklet free. General Acoustic Co., 07 Beau 
St., Jamaica, N.Y. City. Paris branch, 6 Rue d Hanovre. 


PATENTS FOR SALE. 


FOR SALE. Recently patented Railway-Truck Con- 
struction. Patent No 1,004,932. Any reasonable offer 
considered. For further particulars, address 
Takacs, Box 181, Morris, N. J. 


POSITION WANTED. 


ENERGETIC YOUNG MAN, trained in science and 
jagincering desires a position where industry and ability 
will bring advancem-nt, has had five years’ experience, 
at present a foreman in the engineering department 
of a large corporation. Position, Box 773, New York. 


PROPOSALS. 


PROPOSALS FOR BRICK DORMITORY, CENTRAL 
STEAM HEATING AND POWER PLANT. De - 


marked un the outside of the sealed envelope: “ 

als for Brick Dormitory, Central Steam Heating and 

‘ower Plant, for the Rapid City Indian School, South 
Dakota,” and addressed to the Commissioner of Indian 
Affairs, Washington, D. C.. will be received at the 
Indian Office until 2 o'clock, p. m., December 29, 1911, for 
furnishing materials and labor for the erection of a 
brick Socenitory, Contes! steam heating and power plant, 
at the Rapid City Indian school, South )akota, in strict 
accordance with the — specitications and instruc- 
tions to bidders, which may be examined at this Office, 
the offices of the Supervisor of Construction, Denver, 
Colorado, the American Contractor, Chicago, II, Scien- 
tific American, New York City, the Improvement 
Bulletin, Minneapolis, Minn., the Journal, pid City, 
‘outh Dakota. the Bee, Omaha, Nebr., the United es 
Indian Warehouses at (Chicago, Il., 8t. Louis, Mo., and 
Omaha, Nebr., the Builders and Traders Exchange at 
St. Paal, Minn., and at the school. For further infor- 
mation apply t» the Superintendent of the Rapid City 
Indian School, Rapid City, South Dakota. C. F. Hauke, 
Acting Commissioner. 


REAL ESTATE. 


TEXAS [NV ESTMENTS.—Buy farm orchard garden 
lands near Houston, the greatest and most prosperous 
city in the southwest, where values are going up al! the 
time and fortunes made in real estate in short, while. 

y terms if desired. wy crop, pays for land; 
seve crops annually. Address . Robertson, 
1 Kiam Bidg., Houston, Tex. 


WANTED. 


WANTED.—One chemist at $8.00 per diem; two first- 
laboratorians at $5.14 per diem; two second- 
laboratorians at $4.48 per diem; and two fourth-class 
aboratorians at $3.28 per diem. A competitive examin- 
ation will be held January 5, 1912, at the Navy Yard 
Washington, 1). C., for filling the above positions at 
the Naval Proving Ground. Indian Head, Md. For 
further information address, “Commandant, Navy 

Yard, Washington. D.C.” 

4 men or woman t¢ pet as = informa- 
3 or spare time. No experience necces- 
=! 850 to $300 per month. Nothing to sell. Send stamp 
= darticulurs. Sales Association, 603 Association Bidg. 
Udianapolis, indiana. 


MISCELLANEOUS. 


- EA LTH CULTURK.—2c. for six months “On Trial.” 
os year. l5c. a number. HEALTH CULTURE, 30 
- James Bide. New York. How to Get and Keep 
Heaith Without Drags. 
If YOU HAVE EVER LOST MONEY in mining 
send your name and addre«s to Strauss, Parsons 
fet Com ny (Inc.), Central Savings Bank Building 
Wer, Colorado. 
ng ATENTS FOR ENGLAND.-If yor have a success- 
jon. and a British Patent for same, | will ne- 


Noense reasonable. dress 
Meets cicanse, tf Engineer.” Box No, TaN, ony, 




















Kindly keep your queries on separate sheets 
of paper when corresponding about such mat- 


ters as patents. subscriptions, books, etc. This 
will greatly facilitate answering your ques- 
tions, as in many cases they have to be re- 
ferred to experts. The full name and address 
should be given on every sheet. No attention 
wiil be paid to unsigned queries. Full hints 


| to correspondents are printed from time to time 





or brooders, sprout- | 


Address Manager, 67 Metropolitan Bank | 


and will be mailed on request. 





(12576) L. W. asks: Will you please 
give me a clear definition of “power factor” 
and “KVA,” expressions used in electrotech- 
nics, and filustrate same by example? A. “The 
‘power factor’ of an alternating current cir- 
cuit, or apparatus, is the ratio of the electric 
power in watts to the apparent power in volt- 
amperes.” This is the definition as given in 
the Standardization Rules of the American In- 
stitute of Electrical Engineers. It is official. 
The true power of an alternating current di- 
vided by the apparent power, which is the 
volt-amperes entering the apparatus, gives the 
power factor. The volt-amperes apparently 
entering the apparatus multiplied by the power 
factor give the true power of the apparatus. 
The apparent power is the KVA, the kilo-volt- 
amperes. You will find this fully explained in 
Sloane’s “Handy Book,” which we can furnish 
you for $3.50. 


(12577) W. D. C. asks: 


honeysuckle vine grow to the 


Why does the 


left just con- 


approved” article of commissariat. Selling well. Sell | trary to the growth of all other trailing vege- 
| tation ? 


| the 


All vines seek the sun or grow to 
right, except the honeysuckle. Why is 
this? A. Many plants twine in the spiral of a 
right-handed screw, or “against the sun,” or 
“from left to right.” The common garden 
bean and the wisteria have this habit. Other 
plants like the hop and honeysuckle twine in 
the opposite direction,’ presenting the spiral 
of a left-handed screw. A most interesting 
account of these phenomena will be found in 
Darwin's “Movements and Habits of Climbing 
Plants.” S 


(12578) F. L. Y. asks: How high does 
& person have to go before the earth becomes 


|invisibie to the sight? A, Any object is just 


You must hear before you pur- | 
fort 





visible which fills one minute of arc. The 
earth will subtend an angle of one minute at 
a distance of a little more than 27,000,000 
miles, and hence would be visible as a point 
at that distance, but would not show any disk. 


(12579) D. E. says: I notice in a re 
cent number of your paper an item in which 
you say that some process of restoring the ap- 
pearance of a felt hat, that had bécome some- 
what rusty, would fill a long “felt” want. I 
have solved this problem by wiping my hat 
with the same cloth I polish my shoes with. 
The blacking I use does not “crock” when 
applied to the hat, and an occasional applica- 


| tion keeps it looking nice. 


(12580) R.F. McK. says: Please give 
me a solution of the following: If a tube 
3 feet high and 6 inches in diameter is filled 
with water, and has a plunger in the bottom 
1 inch in diameter, will the force required to 
push the plunger up in the tube 1 inch equal 
the force required to lift a column of water 1 
inch in diameter and 3 feet high to the 
height of 1 inch? A. The pressure of water 
in the tube is equal in all direction at any 
given point. At the moment your plunger 
starts to rise, it is resisted by a head of 3 
feet of water, that is, by the weight of a 
column of water 3 feet high and the area of 
the plunger. But as the plunger rises, the 
height of the column decreases. If you had a 
tube around the plunger, raising the plunger 
1 inch would raise the whole body of the 
water in the tube 1 inch, and the plunger 
would operate under a constant pressure equal 
to 3 feet head of water; but in the illustra- 
tion you give the rise of the plunger of 1 inch 
will cause a very much smaller rise of the 
surface of the water, so that when the plunger 
has completed its lift of 1 inch it will have lit- 
tle more than 35 inches of head of water 
above it, and the average pressure will there- 
fore be about 35% inches of water. Obvious 
ly, if your plunger traveled the whole 3 feet 
and came to the surface of the water at the 
completion of the 3-foot travel, there would be 
no pressure against the plunger due to water 
head, since the plunger would emerge from the 
surface of the water. Similarly, the pressure 
on the plunger decreases with every inch of 
its travel upward. 


(12581) J.C. J. asks: If a substance 
could be found which is heavier than water 
and less compressible, would it sink in any 
depth of water? A. If a substance could be 
found which is slightly heavier but less com- 
pressible than water, it might sink in water 
till it had reached the place where it was of 
the same density as the water at that place 
and there remain. The water at the bottom 
of the ocean is about 1/20 denser than at the 
surface; hence this supposed material could 
not be as much as 1/20 heavier than water 
at the surface of the ocean. No such material 
ja known to exist, 


Thinking of Gifts- 
Think of Pens. 
Thinking of Pens- 
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"THERE is nothing that can show more consideration 

for beauty, service and quality. A useful present that 
is easy to buy and send. Made in sizes and styles to suit 
every hand and writing requirement. There are plain 
pens and diamond-mounted pens and all intermediates, to 
suit your purse and the occasion. There is the same supe- 
riority in all. Fountain Pens, to be satisfactory and per- 
manent, must have the patented parts found only in those 
bearing the trade-mark Waterman’s Ideal. Fine, 
medium, coarse, stub and oblique points. 

Avoid Substitutes— Illustrated Book on Request. 

SOLD BY THE BEST DEALERS- EVERYWHERE 

L. E. Waterman Company 


173 BROADWAY, NEW YORK 
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How to Double the Life of Your 
Light Delivery Car 


Take off solid tires—put on Motz Cushion Tires. 
Thus save your car from a thousand bumps and 
jolts each day and save yourse/f/ 75% in upkeep cost. 
Your car thus equipped will give you fwo years’ 
service where it would have given you but one before. 

For the Motz Cushion Tire is /vely. It has the 
resiliency of a properly inflated pneumatic, and the durability of the average 
solid tire. These combined features make it the on/y tire for light delivery cars. 


THE MOTZ CUSHION TIRE 


Observe in the illustration above, the three special features in Motz Cushion 
Tires which give them pneumatic resiliency and also do away with skidding: 


- DOUBLE TREADS 
—UNDERCUT SIDES 
—SLANT-WISE BRIDGES 


These are patented features found only on Motz 

The Motz Cushion Tire is quick detachable. 
or demountable rim. No trouble to apply. No removing wheels in replacing 
tires. No loss of time. 

If you have heavy duty trucks, you need Motz Demountable Solid tires 
They possess the same quick-detachable feature as the Motz Cushion Tire. 
Let us send you more facts 
and 
economy of Motz Cushion 
Solid They 
mean a big saving to any 





Cushion. Tires. 
Fits any universal clincher 


figures showing the 


and Tires, 
one who operates commercial 
cars. In writing, please 
ask for Booklet 93, 





THE MOTZ TIRE 
& RUBBER CO. 


Factories and Executive 


Office, AKRON, OHIO 


Branches: © ago, 2023 Michigan 
Ave. ; Detroit, 999 Woodward Ave.; 
Kansas City, 409 Bast 15th Streets 
New York City, 1737 Broadway 
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Trape Marts 
Desicns 
Copvricuts 4c. 


INVENTORS are invited to communicate with 
Mune & Co., 361 Broadway, New \V ork, or 
625 F Street, Washington, D.C., in regard 
to seenring vaild patent protection for their In- 
ventieus. Trade-Marks and Copyrights 
reaistered. Design Patents and Fereign 
Patents secured. 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
imvevtor farntehing as with a model or sketch and 
a brief description of the device in question. All 
commanteations are strictly confidential Our 
Hiand-Beek on Patents will be sent free on 
reqoest. 

Oars is the Oldest agency for securing patents; 
was eetabliened over sixty-five years ago. 


MUNN & CO., 361 Broadway, New York 
Branch Office. 626 F St.. Washington, D.C. 


ATENTS SECURED OR FEE 
RETURNED 
free report as to Patentability. Liuastrated Guide 
Book, and What To Invent with List of Inven- 
tions Wanted and Prizes offered for inventions 

sent free. VICTOR J. EV ANS & CO., Washington, D.C. 
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With reliable Exposure Calculator 

@ cents All Dealers 
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or direct. 
Wetticome & Co. 
33rd St, N.Y. 
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SPENCERIAN 


& STEEL PENS \_| 


The Fens that pat the 
the paper without a Ae 
Sample card of 12 different numbers 
and 2 good penhoiders for 10 cents. 
SPENCEMAN PEN CO, 349 Brosdwar, Hew York 


THE EDISON irews: 
How it is constructed, how much it will cost, is it prac- 
Beal from an architectural and engineering standpoint? 














To the 


| flags of foreign nations, 





These and other important questions relating to the struc- 
ture are discusmed im a good, thorough, illustrated article 
nublished in Scientific American Supplement 1685. Price 
10 cents by mail, Order from your newsdealer or from 


MUNN & CO., lnc., Publishers, 361 Broadway, N.Y. 











3-foot IDEAL Model Wright Bi- 
plane Flies or Your Money Back 


FOR XMAS 


All parts and simple 
plan that shows how 
to put them together $6.00, express 40c extra. 
Plans and directions without parts 25c. 
All parts and plan for Bleriot Monoplane 
$3.00, express 25c extra. Plan only 15c. 
Stamp brings illustrated supply catalogue. 





References; Dan's, Bradetree."s or Union Exehange 
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the engine that gets up-to- 

date power from every quart 

of fuel—one that has the rec- 

ord for lowest upkeep cost— 

that is the quickest and easiest 

starter—has least vibration— 

perfect lubrication, steadiest 

power, least wear and tear. 

Maii us your name and address on a post card, 

, Siving us the size of engine you need 

and the use you will put it to. We make 1b 

to & = single Serer 6 to 20 b.p. 

two eylinder; 30 to four cylinder. 

Gulek ecting on your part ie AR. | to get this 
o ‘. ny ay or order 

ys the TEMPLE MAKE. ee 


Temple Pump Go., 466 W. 15th St, Chicago 


THIS 1S OVA Goth YEAR 





























Correspondence 


[The 


column, 


editors are not responsible 


for statements made in the correspondence 
Anonymous communications cannot be considered, but the names of cor- 
| respondents will be withheld when so desired.) 

} 





The American Merchant Marine 
Editor of ScreENTIFIC AMERICAN: 

A correspondent in a recent issue of 
the Screntiric AMERICAN set forth the 
difference in the cost of operation of 
steamers operated under the United 
States navigation laws and those which 
operate under the navigation laws of for- 
eign countries. The higher wages and 
feeding stipulations are given as the rea- 
son that the cost under our laws would 
amount to something like $6,000 on the 
average sized tramp plying in foreign 
trade against the American owner, even 
though the laws allowed him the privi- 
lege of buying foreign tonnage and secur- 
ing American registration. This is true. 
But why should,our navigation laws com- 
pel an American citizen to employ Amer- 
ican crews in foreign trade? Even under 
the present subsidy laws under which a 
few American lines operate, the number 
of Americans employed is limited. Why 
should not an American shipowner have 
the same right to employ whom he 
pleases as has an American railroad 
builder or any other employer of labor? 

This year we have the greatest move- 
ment in export cotton that the United 
States has ever seen. All moving in for- 
eign tonnage. Our Gulf and West Indian 
trade is constantly increasing and it is 
practically carried on with foreign built 
and owned tonnage. The earnings of 
foreign tonnage this year due to the im- 
mense export movement from the United 
States as well as from goods imported 
will be tremendous and the various own- 
ers and investors abroad will receive 
heavy dividends. As the United States 
are not investors in foreign shipping, 
nothing will come to this country for dis- 
tribution in the way of dividends. In 
this great fleet that operates under the 
is no American 
sailor. Under present conditions we pay 
the freight, but we distribute nothing in 
the way of dividends to Americans. 

Our navigation laws say that we must 
employ so many seilers on American 
ships—so many according to the tonnage 
of the ship. Yet the navigation laws have 
killed American shipping in foreign trade. 
Hence there are no American sailors in 
foreign trade. Of what benefit are the 
navigation laws? 

There is another statement that your 
correspondent made, and like many simi- 
lar statements of an erroneous nature, re- 
tards the solution of the restroation of 
the American flag to the deep sea trade. 
The particular statement that I now re- 
fer to is that the “German government 
guarantees a dividend to the North Ger- 
man Lloyd of 7 per cent on its stock.” Of 
course this is taken as subsidy payment 
and if it were true it would be a subsidy, 
but it is not, but it is astonishing that 
such statements continue to be made 
when the truth can readily be ascer- 
tained. Now the facts are that the North 
German Lloyd paid 3 per cent dividend 
last year and 1% per cent the year be- 
fore and before that nothing. The North 
German Lloyd is pre-eminently a pas- 
senger line and in the panic of 1907 cut 
into its earnings heavily. Fast passen- 
ger steamers have their advantages for 
the United States trade as well as they 
have for foreign, and fast steamers un- 
der the American flag are desirable. 

It might be well held, that for certain 
routes, under the American flag, mail 
subvention is necessary to enable the 
American line to establish itself, but 
this policy has been so far ineffective 
because of the extraordinarily higher cost 
of building in the States as compared 
with the cost of the foreign builders, and 
this condition will have to be adjusted 
ere the mail subvention act will have any 
beneficial influence on the shipping in- 
dustry of the United States. The one 
thing that will stimulate American in- 
terest and investment in shipping is to 
give Americans the right to engage for 
the world’s commerce on the same terms 
that favor foreigners. Give the right to 
an American to buy a foreign steamer 
and grant it American registration. Give 
him the freedom as to crews that for- 








eign steamship owners enjoy. Compel 
him to have American officers. Steam- 
ers so registered to engage in foreign 


trade only. 

To-day we have practically no Ameri- 
can steamers engaged in foreign trade 
and no American sailers, so the continued 
opposition to a free ship policy is diffi- 
cult to understand (We can hurt no 
American interest in foreign shipping 
as there is no American interest to be 
hurt. If it hurts any interest it will be 
that of foreign steamship interests, 

Why is the present policy continued? 
Possibly in the hope that the Americans 
will be willing to allow a wide-open sub- 
sidy bill to finally become a law, and 
possibly to the fact that shipping gen- 
erally is but little understood by the 
American people. But the interest is 
growing and growing rapidly and the 
interest taken in the Panama canal is 
stimulating investigation. Ere the Pana- 
ma canal is opened it will be recognized 
that the restoration of an American mer- 
chant fleet to the deep sea foreign trade 
is but second in importance to the tariff 
as an issue in which the country is 
vitally concerned. 

Some time ago President Bowles of 
the Fore River Shipbuilding Company 
stated that it would take ten years to 
build a fleet that would carry the sea 
commerce of the year 1910. Yet all the 
time our over-sea commerce is increas- 
ing yearly. It has recently been given 
out, that our domestic shipyards with 
government work and the orders for 
steamers to be ready for operation on the 
opening of the Panama canal, have all 
the work they can handle. What then 
shall the American people do? Rest 
quiet and allow foreign shipping nations 
to reap the benefit of our investment of 
$400,000,000 in the Panama canal? Is 
that what the United States built the 
canal for? 

Let the American people answer. 

Chicago, Ill. CHARLES DEPRESEE. 


The Technique of Clam Digging 


To the Editor of Screniiric AMERICAN: 

“It pays to advertise” is something we 
often hear, and it certainly does; but the 
statement you made in a recent ad. in the 
Literary Digest regarding the technique 
of clam digging does not add any luster 
to an advertisement, as it is so very evi- 
dent that the party who wrote the ad. 
was a long way off from his subject. 

Now, this is not in the sense of a 
knock, for only people who live along the 
coast are supposed to know anything 
about digging clams in the commonly ex- 
pressed sense of the words. Everybody 
who lives in the Puget Sound region has 
an opportunity to know that you do not 
dig clams out of a boat with a rake, and 
1 presume that our eastern clams have 
the same habit of keeping far below the 
rake’s reach. : 

I like the ScrentiFIc AMERICAN so well 
that I dislike to see any misstatement of 
this sort, therefore I am telling you that 
the way we dig clams in this country is 
to take a good stout spade or fork, and 
go down to the beach when the tide is 
out, and get busy just the same as you 
would to dig potatoes. Still, perhaps I 
should explain to the man who wrote the 
ad. that you do not dig potatoes with a 
hayrake. In any event, I hope the in- 
formation will be of some use, as it is 
given in all good friendship. 

Seattle, Wash. Hueu N. JoHNSON. 


The Current Supplement 

N the present issue of our SuppLe- 

MENT, No. 1876, Prof. Woodworth dis- 
cusses the Psychology of Light or, in 
other words, the subjective aspect of the 
science of optics. Mr. Coleman contrib- 
utes an article on modern methods of 
bunkering steamers. A very interesting 
topic treated in this number is that of 
fireless locomotives. Malaria is one of 
the most widespread diseases, and its 
study has of late been receiving a great 
deal of attention, with results which are 
most gratifying. Some facts about ma- 
laria, derived from Dr. Howard’s govern- 
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ment publication, and a summary pre- 


pared by Sir Roland Ross, are presented | 


in this issue. Many have marveled at 
the extraordinary power which carrier 
pigeons possess of finding their way back 
to their home. A scientific discussion of 
the modus operandi of this remarkable 
performance is discussed in an article by 
M. Tevis.—Insect aviation presents cer- 
tain features which are not as yet in- 
corporated in artificial aviation as prac- 
ticed by man. The subject is lucidly ex- 
pounded in an illustrated article derived 
from La Nature.—The Sixty-Inch Reflec- 
tor of the Mt. Wilson Observatory is 
briefly described.—An articie reproduced 
from Engineering tells how the govern- 
ment aids the man out-of-work in France. 
—A. P. Thurston discusses from a scien- 
tific standpoint the stability of aero- 
planes.—We have become accustomed to 
the term “plant psychology.” The senses 
of plants forms the subject of a brief ar- 
ticle derived from La Revue.—Major 
Squier, the originator of the system, de- 
scribes the use of wire directed electric 
waves in multiplex telephony and tele- 
graphy. 


The Strength of an Aeroplane 
(Concluded from page 558.) 


other is to allow streams of smoke to 
flow past the model. Both methods show 
the direction of flow at ail parts of the 
current except where the eddies are so 
violent as to make the thread flutter and 
the smoke streams break and lose their 
identity. The thread is more convenient 
to use than the smoke, but if too long 
will not accurately coincide with the 
stream-line, owing to the effect of ten- 
sion. The smoke coincides with the di- 
rection of flow at all points, and, as Prof. 
Marey has shown, may even indicate the 
velocity at all parts of the current, if 
the smoke-streams be emitted from noz- 
zles vibrating at a known rate trans- 
versely to the current. In this case the 
smoke streams are wavy, and show by 
the number of waves per inch what is 
the speed of the current at the place of 
observation. The number of waves per 
inch can easily be counted on a photo- 
graph of the model and of the smoke 
streams surrdunding it. Indeed, the 
velocity and direction of flow for an en- 
tire longitudinal section of the current 
about the model may be realized by a 
glance at the photograph if the smoke 
streams surrounding it. Indeed, the 
comb placed transversely to the current 
and vibrated lengthwise, say ten times 
per second, as done by Marey. 

Mr. Curtiss is at present trying differ- 
ent methods of producing distinct and 
clearly visible lines of smoke. At first 
air was sucked over the surface of am- 
monia in a bottle, thence over hydro- 
chloric acid in a second bottle, thence 
through holes in a tube placed across 
the wind current. But the smoke so pro- 
duced is pale and requires good light- 
ing in a dark wind-tube to render it dis- 
tinct enough for easy observation and 
photography. It is hoped that a simple 
method may be found whereby dense 
black smoke streams may easily be pro- 
duced and led into the current. 

The absolute velocity of the air in the 
Curtiss wind-tube was found by a screw 
anemometer to be about 25 miles per 
hour at the middle of the current. The 
relative velocity at different parts of a 
section of the current was found by ob- 
serving the deflection produced on a 
straight exploring wire, like a knitting 
needle, ten inches long, suspended from 
a horizontal wire fixed transversely to 
the stream. When the point of suspension 
of the exploring wire was moved across 
the tube, the suspended wire was deflected 
from the vertical less and less as it ad- 
vanced from the mid section toward the 
lateral wall. The impact pressure of 
the air against the wire is proportional 
to its displacement along any longitud- 
inal line of the current. Hence, of course, 
the velocity is as the square root of such 
displacement. In this manner the speed 
of the current was observed to decline 
about two per cent from midstream to 
within two inches of the lateral wall, as 
previously stated. 

The wind-tube and tension tongs de- 
scribed in this article were designed by 
Mr. Curtiss and Dr. Zahm, who were ex- 
perimenting together. Two other con- 
trivances were devised for finding the 
tension in aeroplane wires; one being 
an instrument for giving the pitch of the 
wire in vibration, the other being an in- 
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“Inventors and Inventions” 


A NEW BOOK JUST PUBLISHED BY H. ROBINSON 
402 Lith AVL, NEW YORK. INDISPENSABLE AND 
INTERESTING TO EVERY INVENTOR OR PROS- 
PECTIVE INVENTOR, PROFUSELY ILLUSTRATED 
CLOTH BOUND, $1.00. IT TREATS AUTHORITA- 
TIVELY IN A CLEAR, POPULAR AND ENTER- 
TAINING STYLE THE FOLLOWING SUBJECTS: 


How to Invent. Financing a New Invention. Market- 
ing 4 New invention. Advice tolnventors. The Glory of 
tnvention. Pictures of Famous Inventors. Various Ways 
tmployed to C heat and Rob Inventors. Present Avail- 
able Means of Protecting an Invention. Treatment the 
World accords to Them, and Other Important Subjects. 
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A flat, washable, durable, sanitary, decorative 
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sanitary. Easily cleansed with soap and water. 
Most artistic in appearance. Manufactured in 
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signed index scale. 


Some Locomotive Curiosities 

(Concluded from page 559.) 
were connected by crossed rods as will 
be understood by examining the illustra- 
tion. This engine never did practical 
work. It was jacked up clear of the 
ground and tried under steam in Jan- 
uary, 1856, at Kew, near London, where 
it was sharply criticized by some en- 
gineers. The writer saw it in the early 
sixties when it was fast rusting away in 
the stable yard of an inn near Kew 
Bridge. 

Double piston balanced locomotives 
were patented by Bodmer in 1834, and 
some engines were built for English rail- 
ways in 1842. The rod of one piston 
worked within the hollow rod of the 
other and they were connected to oppo- 
sitely disposed cranks, which were four 
in number. As the mechanism was in- 
ternal and the appearance of the engines 
differed in no wise from the ordinary lo- 
comotives of the day, they are not illus- 
trated here. 

The next remarkable locomotive se- 
lected is illustrated in Fig. 6. This 
engine was a partial repetition of the 
“Hurricane” (Fig. 2) for the boiler and 
running gear were on separate frames. 
It was designed for the Philadelphia and 
Reading railroad by G. W. Nicholls and 
was put to work in 1847. This noegd 








was appropriately named “Novelty.” 


The cylinders were 18 inches in diame- | 
Driving wheels | 


ter by 20 inches stroke. 
3 feet 10 inches in diameter. The 


and the frame carried a cylindrical iron 
water tank which had the appearance of 
a boiler. This was used as a condenser 
and feed water heater, while the boiler 
was carried on a separate frame behind 
the engine. This, in turn was coupled to 


a tender which does not appear in the} 
The boiler had return flues} 


illustration. 
and burned anthracite coal; it had a 
total heating surface of 1,085 square feet. 


The fire was urged by a fan placed in | 


the cab. The condenser tank was sur- 
mounted by a large smoke stack, but as 
nothing passed through the latter save 


the surplus exhaust steam from the con-| 
denser it was apparently placed there} 
Steam was} 


merely for appearance. 
carried from the boiler to the engine 
by a jointed pipe. 
coal trains of 750 tons at 10 miles an 


strument for showing the lateral displace- 
ment of the wire by a given force, from 
which the tension could be read in a 
reference table or along a specially de- 


This engine hauled | 


hour. This complicated piece of ma-| 


chinery only worked for a short time. 
Complicated machinery is not, in itself, 
objectionable, and when complication en- 
ables a necessary function to be better 
performed it is allowable; but one can 
scarcely see how such a machine as is 
illustrated in Fig. 8 could have been 
seriously considered in the light of 
modern practice. Nevertheless, this en- 
gine was built in 1881, and ran on the 
Canada Southern Railway. It was de- 
signed by Eugene Fontaine. The cylin- 





ders were 16 inches diameter by 24} 
inches stroke. The engine weighed about | 


40 tons. The driving wheels were 6 feet 
in diameter, having frictional contact 
with wheels 4 feet 8 inches in diameter, 
which were integral with wheels 5 feet 


10 inches in diameter running on the} 


rails. In other words, instead of pro-| 


pulson by power applied directly to the 
rails as in the common locomotive, two 
extra wheels were interposed to effect 
the same result. The 
a fast engine, for it drew two coaches 
111i miles in 98 minutes, but many ordi- 
nary locomotives traveled faster with 
heavier loads. Geared engines were tried 


| 


| 


“Fontaine” was | 


| 
| 


as far back as 1838, but it was then| 


found that a gain in speed meant a loss} 


: | 
of power, and as locomotives are required | 


to haul loads, these engines were short} 
engine was not 


lived. The “Fontaine” 
original, as the same arrangement was 
patented in England by Johnson in 1848. 
The foregoing notes will, perhaps, give 
a good illustration of the adage that 
“History shows us what to avoid.” 


Caryl Davis Haskins 
ARYL DAVIS HASKINS, one of the 
best known electrical men of this 
country, died Saturday morning, Novem- 
ber 18th, in Salt Lake City. Mr. Haskins 





| weight of the engine proper was 21 tons, | 














The Technique 
of Clam Digging 


It has a technique and it is not easily leaned. There 
is a certain way of handling the boat, of pushing the rake 
with its absurdly long handle into the water, of scraping 
the clams into it, of raising the rake—why there is as much 
technique about it as there is in playing a piano. You 
may debate with a disputatious person if it is more useful. 


Probably there isn’t any book on the technique of clam 
digging and there isn’t a periodical devoted to it exclusively. 


If there was a new development in the technique of 
clam digging, the Scientific American would record 
it, as it did the development of the steam oyster dredge 
and ever so many other things, including those departments 
of science which have their own technical publications 
for specialists in them. 


The Scientific American covers the whole field, 
but it confines itself to the important things, those which 
affect the life of a whole people, rather than those which 
affect only a few individuals. 


What it really does is to give the news of civilization. 
It has been doing that for sixty-seven years. It is doing 
it now better than ever it did, on a bigger, broader scale. 
It is growing and widening as science is developing, and 
always it maintains i s authority. 


See Correspondence Column, Page 564. 


























The test of a 
magazine's merit 


is that its readers tell their frends about it. 


We recently asked our subscribers to send us the names 
of those whom they believed the Scientific American would 
interest, and we are gratified to find that so many of our 
subscnbers believe that its merits will appeal to such a large 
number of their friends. Have you sent a list? If not, 


Here is the way: 


Simply send us the names and addresses ot the people 
whom you think will be interested and we will do the rest. 
An accurate record of all names received in this manner 
will be kept, and for each new subscription we get from 
any list we will extend the subscription of the person who 
sent us the list for four months. Thus if we receive three 
new subscriptions from any one list the subscription of the 
person who sent us the list will be extended for a full year. 


Of course you may send as many names as you wish, the 
greater the number of names you send the larger the number 
of subscriptions we will probably receive and the longer the 
period for which your own subscription will be renewed. 


Be careful to write the names and addresses plainly and 
don’t fail to put your own name and the address at which you 
are receiving the Scientific American on each list you send. 


Address all lists to Circulation Department, Scientific 
Amencan, 361 Broadway, New York. 
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a” SPITS POA SK 
Guliday Suggestions 
in Useful Books 


Na a Pe Ae ae No 


The Scientific American 
Boy 


By A. RUSSELL BOND, 12 mo., 317 pages, 340 il- 
lustrations. Price, $2.00, 


@ This is a fascinating story of outdoor boy life, and contains a 
bares number of practical suggestions which, in addition to af- 
ill i it. In 








¢ ; are given for build- 
ing the various articles. The boy camper is supplied with 
directions for ma tramping outfits, ing bags, tents, tree 
houses, straw huts, cabins and caves. inter diversions in- 
clude instructions for making skate sails, snow shoes, ice boats, 
scooters, sledges, toboggans, etc. more instructive subjects 
covered are surveying, wigwagging, heliographing and bndge 
building. Miscellaneous devices, such as scows, canoes, land 
po. windmills, water wheels and the like are also described. 
it is attractively illustrated with half tones from life and 
numerous diagrams and engravings drawn to scale. 








The Scientific American 
Boy at School 


By A. RUSSELL BOND, 12 mo., 338 pages, 314 
illustrations. Price, $2.00. b 


This is a sequel to ““ The Scientific American Boy” and 
like its predecessor is brim full of practical suggestions, all of 
which are entirely new. construction the apparatus, 
which is within the scope of the average boy, is fully described 
and the instructions are interwoven in a fascinating story, which 
makes the book interesting as well as instructive to the boy. This 
volume contains instructions on surveying, sounding and signal- 
ling, the building of dams, can: aa Gael locks, truss bri 
- several different types of boats. Sun dials, clepsydras, 
seismographs, gliding machines, kite photography and camera 
hunting are a few of the other interesting 7 taken up. 

it -| 


unique ideas are water kites, fish-tail pr 
oy wre Ga ale be ae 
tu mu can rr t st t to try 
his hand at making the j—_" eh «. 








Experimental Science 


ELEMENTARY PRACTICAL AND 
EXPERIMENTAL PHYSICS 


By GEORGE M. HOPKINS. 2 volumes, octavo, 
1100 pages, 900 illustrations. Price in cloth, $5.00; half 
morocco, $7.00. 
@ This work treats on the various topics of physics in a popular 
and practical way. Its object is to afford to the student, the 
artisan, the mechanic and in fact all who are interested in science, 
whether young or advanced in years, a ready means of acquir- 
ing a general knowledge of physics by the experimental method. 
leading principles of physics are illustrated by simple and 
inexpensive experiments and the endeavor has been made to 
make the explanations of both apparatus and experiment plain 
and easily understood. In the new edition, the scope of the 
work has been broadened and presents the more recent develop- 
ments in modern science. It presents the more recent develop- 
ments in modern science and gives much information whi 
will assist the reader in comprehending the great scientific 
questions of the day. 








Magic, Stage Illusions 
and Scientific Diversions 


Compiled and Edited by ALBERT A. HOPKINS. 
Large octavo, 556 pages, 400 illustrations. Price, $2.50. 


@ This work appeals to old and young alike, and is ac- 
knowledged by the profession to be the standard works on 
magic. The illusions are all explained in detail, which show 
exactly how the tricks are performed, Great attention is paid 
to the eons < po a feats illusions, w in mary 

ve urnis! y itateurs elves. 
Some of the most important tricks of Robert Houden, Bautier de 
Kolta, Heller and 


mann are explained. Comaing tricks 
have not been neglected, a selection of some of the best of them 
having been made—fire-eaters, s ord Ii . vent 
shadowgraphists—all come in for a share of attention, while 


| ic, ient ic, trick phy, automata, 
Soins pear d preven aoe well ft and illustrated. 


Handy Man’s Workshop 
and Laboratory 


Compiled and edited by A. RUSSELL BOND. 
467 pages, 370 illustrations. Price, $2.00. 


@ This is a compilation of hundreds of valuable suggestions and 
ingenious ideas for the mechanic and those mechanically inclined, 
and tells how all kinds of jobs can be done with home-made 

and appliances. The suggestions are practical, and the 
solutions to which they refer are of frequent occurrence. It may 
be regarded as the best collection of ideas of resourceful men 
published, and appeals to all those who find use for tools either 
in the home or workshop. The book is fully illustrated, in many 
cases with working drawings, which show clearly how 
work is done. 


cases 











12mo., 








we Mechanics for 
Amateurs 


By GEORGE M. HOPKINS. 
320 illustrations. Price, $1.50. 


@ This is a thoroughly practical book by the most noted ama- 
teur experimenter in America. It deals with wood working, 
household ornaments, metal working, lathe work, metal spinning, 
ver working, making model engines, boilers and water motors; 
making telescopes, microscopes logical i 
electrical chimes, cabinets, bells, night lights, dynamos and 
motors, electric light and an electric furnace, and many other 
useful articles for the home and workshop. It appeals to the 
ay as well as the more mature amateur and tells how to make 
things, the right way, at small expense. 


——_ 


12mo., 370 pages, 











Any of these books will be sent post- 
paid on receipt of advertised price 


MUNN & CO, Inc. Publishers 
361 Broadway 


New York City 


was stricken with pneumonia while on a 
business trip in the West and the end 
came very unexpected. 

Mr. Haskins was born in Waltham, 
| Mass., May 22nd, 1867, and was educated 
jin England where he specialized in math- 
|ematics and physics and took a special 
course in surveying and fortification 
work. In 1888 he entered the employ of 
the S. Z. de Ferranti & Company as one 
of its junior assistant engineers, where 
he had charge of the manufacture of elec- 
trical meters and assisted Mr. de Ferranti 
on the drawings for the original Deptford 
electric light station. 

In the autumn of 1889 he was a de- 
signing draftsman in the Thomson Elec- 
trict Welding Company, Lynn, Mass. Two 
or three months later he was employed 
by the Thomson-Houston Electric Com- 
pany, Lynn, Mass., as an electrical engi- 
neer. In 1891 he was appointed manager 
of the Meter Department of this company 
|and after its consolidation with the Gen- 
leral Electric Company, Mr. Haskins re- 
tained this position, including general su- 
pervision of the engineering and the man- 
ufacture of instruments. 

At the beginning of the Spanish-Amer- 
| ican War Mr. Haskins proffered his ser- 
vices to the government and organized a 
corps of electrical engineers and men 
trained in electrical work, of which he 
was made commander. In the laying of 
the submarine mine defenses of Boston 
Harbor, the erecting of search light and 
range finding stations and other similar 
work during the war, Mr. Haskins and 
his command gave valuable service. He 
also gave invaluable aid in an advisory 
capacity in connection with other defense 
work on the north Atlantic coast. Under 
his supervision the temporary generating 
stations at Fort Warren and Fort Nahant 
were erected as well as all the range 
| finding and communicating stations on 
the New England coast. The work in 
| Boston Harbor involved the charging and 
jlaying of some 200 mines. At the con- 
clusion of the war, Mr. Haskins resumed 
|his position with the General Hlectric 
| Company. He had made a special study 
| of electricity as applied to offense and 
| particularly defense in time of war and 
| was considered an authority on this sub- 
| ject. After the close of the war he fre- 
|quent!y acted in an advisory capacity to 
| the government in matters of this na 
| ture. 
| Mr. Haskins was a member of the 
| American Society of Mechanical Engi- 
|neers, the American Institute. of Elec- 
| trical Engineers, of the National Blectrie 
Light Association, and associate mem 








the U. S. Naval Academy. i 
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NEW BOOKS, ETC: 
Zu escpinert. 12. Jahr- 
gang. 1911. Sei.@ 540-546. Struktur 
und Optik grosser Kristalltropfen. 
Von O. Lehmann. 








PHYSIKALISCHE 


KoONISCHE STRUKTURSTOERUNGEN BEI FLUES- 
SIGEN PSEUDOKRISTALLEN. Von O. Leh- 
mann. Sonderabdruck aus den Ver- 
handlungen der Deutschen Physikal- 
ischen Gesellschaft. XIII. Jarhgang. Nr. 


8. Braunschweig: Druck von Friedr. 
Vieweg & Sohn, 1911. 

User MOLEKULARSTRUKTUR UND OPTIK 
GROSSER FLUESSIGER KRISTALLE. Von 





O. Lehmann. Separat-Abdruck aus 
| den Annalen der Physik. Vierte Folge. 
Band 35. Leipzig: Johann Ambrosius 
| Barth, 1911. 

'Dize UMWANDLUNG UNSERER NATURAUF- 
FASSUNG INFOLGE DER ENTDECKUNG DES 
RELATIVITATSPRINZIPS. Von Geh. Hof- 
rat Prof. Dr. O. Lehmann, Karlsruhe. 
Vortrag gehalten im Kar!sruher Natur- 
wissenschaftl. Verein am 2 December 
1910. 





Das RELATIVITATSPRINZIP DER NEUE FuN- 
DAMENTALSATZ DER PHYSIK. Von OQ. 
Lehmann. Sonderabdruck aus dem 23. 
Band der Verhandlunger des Natur- 

wissenschaftlichen Vereins. Karlsruhe: 

| Druck der G. Braunschen Hofbuch- 
druckerei, 1910. 

These publications contain careful studies 

of Prof. Lehmann’s investigation of liquid 

crystals. If there can be any doubt that our 
definition of the word “crystal” must be re- 
pee surely Lehmann’s work must dispel it 

|Der MENSCH DER Vorzeir. Von Wilhelm 

Bolsche. Stuttgart: Kosmos, Gesells- 
chaft der Naturfreunde, 1911. 

In this simply worded book the author gives 

|}the more important results of modern research 


on the subject of prehistoric man. 


ber of the Military Service Institute ana 








“Say Mr. Jones, the bill clerk is ready to begin extending 


his bills and he wants the Comptometer. 


“Tell him he'll have to wait until I finish checking my 


postings. 


“All right, but how about Mr. Brown—he says to tell you he’s 
been holding up some percentage work for two or three days, 


waiting for a chance at the machine?” 


“Well, I won't keep it long, but there’s nothing doing until 


I get through.” 





— This is typical of what happens in offices where they 
understand the Comptometer—where its value has jj won't cost you anything to have a Comptomet 
been demonstrated by use on all kinds of figure work pet is vans alien ae Write oo aon &. 


—addition, multiplication, division and subtraction. ~ 
FELT & TARRANT MFG. CO., 1708 N. PAULINA ST., CHICAGO, ILL. 











Solders and 
Soldering 


@ If you want a complete text book 
on Solders and the art of Sold- 
ering, giving practical, working 
recipes and formule which can be 
used by metallurgist, the goldsmith, 
the silversmith, the jeweler, and the 
metal-worker in general, read the 
following Scientific American Sup- 
plements: 1112, 1384, 1481, 
1610, 1622, 1434, 1533, price 
70 cents by mail. @ Order from 


your newsdealer or from 


MUNN & COMPANY, Inc. 
Publishers, 361 Broadway, New York 
































AIRCRAFT 


THE WORLD’S GREAT MAGAZINE 
OF AERIAL FLIGHT 


A Collection of Issues Makes a 
Complete Aeronautical Encyclopedia 
Edited by Experts under the General Supervision of 

Alfred W. Lawson 
Accurate Construction Work a Special Feature 
Complete Records and Statistics 
New Flyers Described 
Details of Model Building 


ILLUSTRATIONS FROM EVERY 
QUARTER OF THE GLOBE 


Recent numbers contain articles by such famous 
men as: Clement Ader, Louis Paulhan, 
Robert Esnault-Pelterie, Louis Bleriot, George 
F. Campbell Wood, Denys P. Myers, Hudson 
Maxim, Sir Hiram Maxim, A. Lawrence 
Rotch, Gen’l James Allen, Glen Curtiss, Chas. 
K. Hamilton, Claude Grahame- White, Major 
S. Reber, T. R. MacMechen, H. A. Wae 
Wood, The Hon. George Von L. Meyer, 
Secretary of the U. S. Navy, etc., etc. 
SUBSCRIPTION RATES 


$1.50 per Year 1.00 Eight Months 
50c. Four le i 5c. 


Bound books, in cloth, fst 12 numbers $3.50. 
THE LAWSON PUB. CO. 


37-39 E. 28th Street, New York, U.S. A. 






































For Universal Service 





The Press and the Bell System 


The powerof the individual writer 
is multiplied by the printing press. 
In the sameway the power of the 
individual telephone is multiplied 
by the Bell system. In both cases, 
increased usefulness comes from 
progress towards universal service. 


By means of the press the knowl- 
edge and thoughts of writers are 
spread throughout the land, main- 
taining among all the people the 
common language and the mutual 
understanding which makes for 
national co-operation. 


By means of the Bell system, 
each individual telephone becomes 
connectable with every other tele- 


phone and each unit in the nation 
is given a personal membership- in 
the most highly developed system 
of communication that the world 
has ever seen. 


The press prepares people for 
co-operation; the Bell telephone 
system enables them to really co- 
operate. The press educates peo- 
ple separately; the telephone enables 
them to act upon their mutual 
knowledge immediately and at 
any distance. 


By co-operation with telegraph 
and cable systems, universal service 
for communication is being made 
international. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy 


One System 


Universal Service 
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ANNUAL MOTOR NUMB 


MOTOR CARS MOTOR TR. “KS 


MOTOR BOATS MOTO! 


JANUARY MAGAZI1..” NUMBER OF THE SCIENTIFIC AMERICAN 


Iss E OF JANUARY 6, 1912 





Although we are well past the 
dawn of the “hydrocarbon age,” 
‘e have not yet reached the 
‘4ian period. Each year there 

are new developments making 
for the betterment of motor-driven 
land and water vehicles. The 
improvements that are to be 
brought out in 1912 are except- 
ionally interesting and will be 
outlined in detail in this number. 
The following articles will appear: 


Selection of a Motor Truck 


In what respect do leadin 
types of motor trucks for 191 
difer mechanically > How can 
the owner best protect his in- 
vestment? What are the costs 
of upkeep and operation as com- 
pared with those of horse-drawn 
trucks? Can truck chaufteurs be 
made of ordinary teamsters ? 
These are vital questions to the 
intending purchaser of motor 
trucks, which will be ably dis- 
cussed. 





SCIENTIFIC AMERICAN 


Annual Motor Number 


Making the Starting 
Crank Obsolete 


One of the most noticeable 
features of the 1912 car will be 
the absence of a starting crank 
in front of the r- ‘aor. “she 
desirability of pi.a? y a .neans 
for starting thgpcar from the 
driver's seat 3 expressed years 
ago, and its necessity has been 
urged more clamorously each 
year. Now, suddenly, a score 
of different self-starters have been 
developed, and the majority of 
manufacturers are going to bring 
out their 1912 cars with some 
sort of a self-starting mechanism. 
The leading types of self-starters 
will be explained so that any 
automobile owner can understand 


them. 


Driving the Car at Night 
To obtain the tull value of a 
motor car, it must be available 
for service at night as well as 
during the day time. There is 
much more to safe night-riding 








Will Rubber Tires be 
Supplanted ? 


While tire manufacturers are doing everythin, 
humanly possible with rubber and fabric, yet, undoubt 
there is no feature of a motor car that gives the owner more 
concern than the tires. The ability of rubber to stand u 
under the terrific shocks and wearing grind of service is a ined. 
Hundreds of inventors have been busy at the task for years, 
no substitute for the rubber tire has yet been developed to such 
a degree as to supplant the standard pneumatic tire. Just what 
has been done in the past, and what promises are held for the 
future, will be brought out in this article. 


The New God of War—Gasoline 


In this article the prominent place occupied bys he automo- 
bile in European military maneuvers is describé!. In the 
United States the armored automobile has been entirely neg- 
lected. In Germany in time of war every car in th: country, 
private as well as public, is placed at the beck and call of the 
Government. 


Auxiliary Uses for Motor Vehicle Engines 

Herein are described a number of novel uses for the engine 
of a motor truck or an automobile. 
The Comparative Cost of Light and Heavy Cars 


This question is debated by a man who has made pains- 
taking and impartial comparison of every detail of his personal 
expenses in connection with two cars, one a typical light car, 
and the other a standard heavy car. 


than a pair of powerful head- 
lights. There are new develop- 
ments which every automobilist should know. 
The Easy Riding Car 

‘The pleasure vehicle has now become so standardized that 
the riding qualities of an automobile receive much more atten- 
tion than heretofore. As a consequence, designers have been 
devoting much thought to the springs, shock absorbers, uphol- 
stering, the balance ‘and hang of the body, and all the features 
that enter into the making of a comfortable car. The pro- 
spective purchaser should know that the distribution of weight 
on a car is an important factor in making it “ stick to the road.” 
A badly-balanced car will possess poor traction qualities owing 
to the tendency of the rear wheels to bounce off the road’s surface. 


A Fertile Field for Inventors 
Under this subject are detailed many ingenious devices that 
inventors have developed of late for use on automobiles. 


Lessons in Everyday Motor Boat Designs ; 
The racing motor boat is very properly considered a useless 
craft for pleasure purposes. In the present article, however, it 
is clearly brought out that the design of the pleasure boat has 
been materially improved by the development of the racer. 


Motor-Cycle Developments 


What is being done to improve that noisy, sputtering, two- 
wheeled vehicle? Among the prominent features for 1912 
are footstarters, multiple jet carbureters for slower running in 
cities, improved oallien. and floating seats to make ritkng 


more comfortable. 








Price Fifteen Cents on All News Stands 
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